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ABSTRACT 

More than 144 million salmon were taken by commercial fishermen in Alaska 
in 1985, the largest  Alaska salmon harvest in history. This i s  the sixth 
consecutive year that  Alaskan salmon harvests have exceeded 100 million 
f ish.  The ex-vessel value of the 1985 salmon harvest was $370 million. 
The 1985 salmon harvest was stronger than anticipated, exceeding the 1985 
midpoint harvest projection of 109.2 million. The error was due almost 
ent i rely t o  the unanticipated record pink salmon harvest,with harvests rea- 
lized for other salmon species very close to  that  projected. The 1985 catch 
of Bristol Bay sockeye salmon was 23.4 million down from the 1984 level b u t  
very strong relat ive t o  historical levels.  

The projected 1986 salmon harvest i s  138 million f i sh ,  down s l ight ly  from the 
record 1985 harvest. Pink salmon returns are expected t o  be particularly 
strong in 1986, with large returns expected t o  continue in Southeastern Alaska 
and Prince William Sound. The peak year of the pink salmon cycle fo r  Western 
Alaska will be 1986; with returns t o  Bristol Bay, Kodiak, and South Peninsula 
expected t o  be much larger than what occurred in 1985. Thus pink salmon har- 
vests are expected to be large statewide and are expected t o  exceed the 1985 
record level.  The 1986 harvest of sockeye salmon i s  expected to be down 
substantially from the 1985 harvest. This i s  primarily due to  an anticipated 
lower harvest in Bristol Bay, with the return to the Kvichak expected to  be 
near or below escapement goals. 

There i s  much uncertainty associated with the 1985 Alaska salmon harvest 
projections, b u t  the actual harvest i s  not expected t o  be below 90 million 
or above 200 million. Eased on the s t a t i s t i ca l  performance of the harvest 
projections, 7970-1985, only one of f ive realized harvests would be expected 
t o  f a l l  outside th is  range. 

K E Y  WORDS: salmon, Oncorhynchus spp., salmon return forecast,  salmon harvest 
projection. 

INTRODUCTION 

This report reviews Alaska's 1985 commercial salmon season and presents pre- 
liminary salmon return forecasts and harvest projections for  the 1986 commer- 
cial  salmon f isheries .  The report i s  released in November, before final 
catch figures are available. This i s  t o  provide preliminary information to  
the Board of Fisheries, the fishing industry, and the public well before the 
season begi ns. 

Forecasts of returns (catch + escapements) for major salmon f i sher ies  as well 
as projections of the statewide commercial salmon harvest have been published 
yearly by the Alaska Department of Fish and Game since 1969 (ADF&G 1969-1984; 
Eggers 1985). The accuracy of those forecasts and harvest projections are 



summarized in Table 1 .  O n  the average, the return forecasts have been very 
close to the actual returns, with the forecast exceeding the return by less  
t h a n  1 %  (Table 1 ) .  With regard t o  sign, the error has been 32%. The pro- 
jected statewide harvest has, on the average, been lower than the actual 
harvest by 8% of the projected harvest (Table 1 ) .  The error without regard 
t o  sign has been 26%. The historical performance of the forecasted return 
t o  major salmon f isheries  (Figure I ) ,  as evidenced by the breadth of the 80% 
confidence interval on the relation between observed and actual return ( 1  970- 
1985), has been somewhat poorer than the historical performance of the pro- 
jected statewide commercial harvest projections (Figure 2 ) .  The errors have 
been due to inadequate knowledge of salmon escapements, the numbers of juve- 
ni le  salmon produced from these escapements, and of the natural variation 
in survival of salmon throughout various l i f e  history stages. 

Glossarv 

Salmon return or run: The total  number of mature salmon returning in 
a given year from ocean rearing areas to coastal 
waters. 

Escapement, spawning That portion of a salmon run which i s  not harvested 
population or brood and survives to  reach the spawning grounds or hatch- 
stock: ery . 

Forecast: Forecast harvests and returns are  estimated using 
information such as parent-year escapements, sub- 
sequent f ry abundance, spring sea water temperatures, 
and escapement requirements. 

Harvest projections: Harvest projections are  averages of recent harvests. 
They may be modified subjectively when qua1 i t a t ive  
escapement or other relevant information i s  avail-  
able. Only harvests are  projected, and harvest 
projections are  given only for  salmon runs which 
have no forecast.  

A1 aska Pacific Salmon S ~ e c i e s  

Common Name 

chinook, king 

sockeye, red 

coho, s i lve r  

pink, humpy, humpback 

chum, dog 

Scient i f ic  Name 

Oncorhynchus  t s h a w y t s c h a  

Oncorhynchus  n e r k a  

Oncorhynchus  k i s u t c h  

Oncorhynchus  gorbuscha 

Oncorh ynchus  k e t a  



Table 1. Forecasted r e t u r n ,  ha rves t ,  escapement goal ,  p r e l i m i n a r y  r e t u r n ,  escapement, ha rves t ,  management e r r o r  
( i  .e., d i f f e r e n c e  between r e a l i z e d  escapement and escapement goal ), and r e t u r n  f o r e c a s t  e r r o r  f o r  ma jo r  
salmon f i s h e r i e s  where formal fo recas ts  were made, 1970-1985. P ro j ec ted  and r e a l i z e d  Alaska comnercial  
salmon ha rves t s  w i t h  abso lu te  and r e l a t i v e  e r r o r ,  1979-1985. F igures  a r e  i n  thousands o f  salmon. 

I 
I I.. ............................... 

I 
I 
I Forecasted I.. .................. (2) - 
I (1) Escapement 

Year ( Return Harvest Goal 
........................................ 
1970 1 114347 77080 37267 
1971 1 41140 28110 13030 
1972 1 52790 30470 22320 
1973 1 38650 18820 19830 
1974 1 27830 7500 20330 
1975 ) 28740 8435 20305 , 1976 1 45202 25702 19500 

CJ 1977 1 43650 23740 19910 
1 1978 1 70323 48737 21586 

1979 1 84960 57210 27750 
1980 1 124930 86360 38570 
1981 ) 78500 55420 23080 
1982 ( 136060 109940 26120 
1983 1 97210 74330 22880 
1984 ( 119068 81671 37397 
1985 1 123629 86891 35934 

........................................ 

1970-19 76689 51276 25363 
Averages 

Averages without 

Only Major Fisheries Where Formal Forecasts IProjected Collective Harvest of all Alaskl 
Are Made 1 I Salmon Fisheries I 

I(( 1).(2))/(7) 
Actual I JForcasted 

(Note that Figures Based on 1 ) Harvest 
Preliminary Returns)' (5) (5)/(2) (6) (6)/(1) I (9) (9)/(7) IR~latlve to 

.............................. (4)-(2) (11-0) 1 (7) (8) (7)-(8) I Projected 
(3) (4) Management Error Forecast Error ( Projected Actual Relative IStatewidc 

Return Escapement Harvest (thousands) % thousands) % I Harvest Harvest Error Error I Harvest 
............... ................................................................................................................. 

64653 17271 47382 19996 54% 1.9694 7701 95500 68500 27000 390 1 8 1 % 

50780 18643 32137 - 5613 - 4 3  -9640 -190) 41500 47500 -6000 -13%) 68% 
30995 13616 17379 8704 39% 21795 70%1 46700 32000 14700 46% ( 65% 
21650 10636 11014 9194 46% 17000 79%1 30000 22300 7700 35% 1 63% 
29150 19334 9816 996 5% -1320 - 5 %  15600 21900 -6300 - 29% 1 48% 
45937 28496 17441 -8191 -40% -17197 -3701 19900 26200 -6300 -24%) 47% 
48940 18860 30080 640 3% -3738 -801 37100 44400 -7300 -1601 690 
56495 21695 34800 - 1785 -9% -12845 -23%) 34700 50800 -16100 - 32% 1 6 8 ~  
97940 36020 61920 - 14434 -67% -27617 -2881 62900 82300 -19400 -24%1 77% 
108323 37985 70338 -10235 -37% -23363 -228 ( 72000 88800 - 16800 - 19% 1 79% 
144096 62490 81606 -23920 -62% -19166 -13%) 102600 110000 -7400 84% 
116095 28895 87200 -5815 -25% -37595 -32%) 74500 113300 -38800 - 34% % I  1 74% 
105503 27983 77520 -1863 -7% 30557 2981 135000 109100 25900 24% 1 81% 
129363 28672 100691 - 5792 -2501 94000 127200 -33200 -2681 79% -25% -32153 
150034 47410 102624 -10013 -27% -30966 -21%1 103560 132505 -28945 -2201 790 
164115 43916 120199 2 -7982 -22% -40486 -2501 108241 144610 -36369 -2581 80% 

............................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . . . . . . . .  
1 I 

85254 28870 56384 - 3507 - 14% -8565 -0.14%( 67113 76338 -9226 -8%) 71% 
I I 
I I 

8448 32% 23446 32% ( 18638 26% 1 

P r e l  irni na ry  da ta  pub1 i shed i n ADF&G ( 1  970-1 985). 
2 P r e l  i m i  na ry  ha rves t  f i gures. 



Obs. Return versus Fcs t .  Return  
Major nsheries with Formal Forecasts 

40 60 80 100 120 140 

Forecasted Return (millions) 

Figure 1.  Relationship between observed return (mil 1 ions)  and forecasted return (mil 1 ions)  f o r  major salmon 
f i she r i e s  with formal forecas ts ,  1970-1985. Also shown a r e  the regression l i n e ,  Y = 6.54 + 1.027 
X, R squared = 0.690, together with 80% confidence in te rva l s ;  where, Y = Observed Return and X = 
Forecasted Return. 



O b s .  Harvest versus Fcs t .  Harvest 
Projected Statewide Harvest 

200 

Forecasted Harvest (millions) 

F igu re  2. R e l a t i o n s h i p  between observed ha rves t  ( m i l l i o n s )  and p r o j e c t e d  ha rves t  ( m i l l i o n s )  f o r  Alaska com- 
me rc i a l  salmon f i s h e r i e s ,  1970-1985. A lso  shown a r e  t he  f i t t e d  r eg ress i on  l i n e ,  Y = 7.40 + 1.027 
X, R squared = 0.771, t oge the r  w i t h  80% conf idence i n t e r v a l s ;  where, Y = Observed Harvest  and X = 
Forecasted Harvest .  



Brood years of salmon returning t o  spawn in 1986, by species and age1 

The brood years l i s ted  for  each species generally comprise more than 90% 
of the run. 

, Sockeye 

Chinook 

Increasing salmon escapement levels through the period 1970-1985, as well as 
mild winters and generally warmer ocean water temperature contributing to 
higher juvenile survival are thought to be the major factors responsible for  
the recent record-breaking commercial salmon harvest in Alaska. These favorable 
environmental conditions have worked in tandem with industry sacr if ices  and 
careful f isheries  manaqernent that  insured adequate we1 1 -distributed salmon 
escapements in the early 1970s when salmon returns were weak throughout the 
s ta te .  Sockeye and pink salmon returns in almost a l l  areas of the s t a t e  have 
now rebounded to robust levels.  State and non-profit hatcheries have contri-  
buted several million salmon to  the 1985 harvest of 144 million f i sh .  These 
supplemental production sources are becoming increasingly significant in Cook 
Inlet  and Prince William Sound areas. 

The boundaries of and  major fishing areas wi thi n the Southeastern, Central, 
and Western s t a t i s t i ca l  regions are shown in Figure 3. These regions and 
areas are  the ones used in the Department's s t a t i s t i c a l  l ea f l e t  ser ies  and 
prior s t a t i s t i ca l  reports. 
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1982 
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F i g u r e  3. Alaska Department of F i s h  and Game Commercial F i s h e r i e s  S t a t i s t i c a l  
Regi ons . 



REVIEW O F  THE 1985 ALASKA, COMMERCIAL SALMOFI FISHERY 

The 1985 Alaska commercial salmon season i s  estimated to  be the l a rge s t  harvest 
in history with a commercial catch of 144.6 mill ion salmon (Figure 4 )  and pro- 
duced an ex-vessel value of over $370.0 mil 1 ion to  fishermen. This i s  the 
s ix th  consecutive year Alaskan salmon harvests have exceeded 100 mill ion f i s h .  

The 1985 harvest composition of salmon species taken were 62% pink o r  89.3 
mil l ion,  26% sockeye o r  38.3 mil l ion,  7% chum or  10.6 mil l ion,  about 4% coho 
or  5.6 mi l l ion,  and l e s s  than 1% or 0.7 mill ion chinook salmon. 

The 1985 salmon harvest of 144.6 mill ion f i s h  exceeded the pre-season midpoint 
harvest est imate of 109.2 mill ion f i sh  (Table 2 )  by a large  margin. Principal 
f ac to rs  contributed t o  t h i s  season's  record harvest were the following: ( 1 )  
the l a rge s t  recorded statewide pink salmon harvest ,  89.3 mil l ion;  ( 2 )  landings 
of over 23.4 mill ion sockeye salmon in Bristol  Bay; ( 3 )  the contribution of 
supplemental production from s t a t e  and pr ivate  hatcheries;  and ( 4 )  a genera1 l y  
strong return of coho salmon t o  areas of the s t a t e .  

Prel iminary catch estimates by f ishing area and s t a t i s t i c a l  region a r e  summar- 
ized in Table 3. These estimates are  presented in more de ta i l  by management 
region in Tables 4 through 7 .  

Southeastern Reaion 

Overall ,  i t  was a very good salmon f ishing season throughout most of the region. 
The Southeastern pink salmon harvest wil l  probably exceed 51.0 mill ion f i s h  
when a l l  f i s h  t i cke t s  a r e  tabulated.  Only the 1941 harvest of 60.0 mill ion 
pink salmon wil l  exceed t h i s  years harvest.  Northern Southeastern produced a 
harvest of 20.5 mill ion pink salmon, almost three times the pre-season harvest 
estimate of 7.3 mil l ion f i s h .  The southern Southeastern areas harvested 30.4 
mill ion pinks which was s l i g h t l y  l a rger  than the pre-season harvest est imate 
of 24.8 mil l ion pink salmon. Pink salmon spawning escapement ranged from ade- 
quate to  excel lent  depending on area .  

The sockeye salmon catch of 1.8 mil l ion f i sh  was the  best  s ince  1939. Prince 
of Wales, Lynn Canal, and the East River of the Yakutat area produced excel lent  
sockeye harvests as  did the southern d i s t r i c t  purse se ine  f i she r i e s .  

The t o t a l  coho salmon catch of approximately 2.5 mil l ion f i s h  i s  considered 
one of the best on record, and continues a recent trend of increased re turns  
f o r  t h i s  species.  The t r o l l  f i shery  harvested an estimated 1.6 mill ion coho 
salmon. 

Southeastern landings of chum salmon were 3.2 mill ion f i sh  which i s  considered 
good fo r  recent years.  Lynn Canal produced new weekly landing records of l a t e  
f a l l  chum salmon t h i s  season. The hatchery a t  Hidden Fal ls  on Baranof Island 
produced an estimated harvest of over 335,030 chum salmon, contributing sub- 
s t a n t i a l l y  t o  the overall  region chum harvest.  

The commercial harvest of chinook salmon was estimated t o  be 255,000 f i s h .  
Provisions of the 1985 U.S./Canada Salmon Treaty l imited the seasons commercial 
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Figure 4. Alaska commercial salmon harvests by species, 1955-1985, and the 1986 projected harvest. 



Table 2. Comparison of  a c t u a l  and f o recas t  1985 salmon r e t u r n s ,  w i t h  e r r o r s  and r e l a t i v e  e r r o r s ,  f o r  some 
ma jo r  A laska salmon f i s h e r i e s .  

Thousands of Fish ............................................................................................................. 
( 1 )  ( 2 )  ( 3 )  ( 4 )  ( 5 )  ( 6 )  

Return Forcasted Error Relative Error 
Area Species Harvest Escapement ' ( 1 )  + ( 2 )  Return ( 4 )  - ( 3 )  ( 5 ) / ( 3 )  X 100% ............................................................................................................. 

Southern Southeastern pink 30473 12000  42473 30800 -11673 -27% 
Northern Southeastern pink 20516 8000 28516 11900  -16616 -58% ............................................................................... 

Southeastern total pink 50988 20000 70988 42700 -28288 -40% 

Prince William Sound pink 25057 2715 2 7 7 7 1  21500 -6271  -2 3 % 
chum 1280 1 9 1  1 4 7 1  2 1 0 9  638 43% 

PWS Coghill District sockeye 350 147  497 2 2 0  -277 -56% 

Copper River sockeye 928 63 1 1559 1 7 8 0  2 2 1  14  % 
chinook 4 6 4 5 0 4 5 -6 -11% 

I Lower Cook Inlet- 
---1 

pink 1137 316 1453 1217 -2 3 6 -16% 
Southern and Outer Districts 

I 

Upper Cook Inlet sockeye 3852 1362 5214 4400 -814 -16% 

Kodiak pink 7340 2600  9940 6780 -3160 -32% 

sockeye 1110 717 1826  2490 664 36% 
pink 175  355 530 500  -30 -6% 

South Peninsula pink 4396 1600  5996 5000 -996 - 17 % 

Bristol Bay 4 sockeye 23474 13154 36628 34700 -1928 -55 

Bristol Bay, ~ushagak chinook 
District 

TOTAL 
- _  _ - _ _ -  _ _  

, ---- 
I P r e l i m i n a r y  da ta  compi led 1  November 1985. 
2 The ha rves t  i nc l udes  es t imated  i n t e r c e p t i o n s  o f  Ch ign ik  bound sockeye taken a t  Cape Igvak ,  Stepovak Bay, 

Aniakchak, and Hook Pass f i s h e r i e s .  
3 The ha rves t  does n o t  i n c l u d e  June catches o f  m i g r a t i n g  p i n k  salmon bound f o r  o t h e r  areas. 

Inshore  ha rves t  on l y .  



Table 3. P r e l i m i n a r y  1985 Alaska commercial salmon ha rves t  by spec ies and 
f i s h i n g  area1. 

S'PECIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chinook Sockeye Coho Pink Chum Total 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Fishing Area 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Southern Southeastern 76.7 1111.7 1198.4 30472.7 1300.6 34160.2 
Northern Southeastern 178.6 737.4 1341.1 20515.5 1966.2 24738.8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Southeastern Statistical 255.3 1849.2 2539.4 50988.2 3266.8 58899.0 
Region Total 

Cordova Area 
Cook Inlet Area 
Kodiak Area 
Chignik 
South Peninsula 

Central Statistical 
Region Total 

Aleutian Islands 
North Peninsula 
Bristol Bay Area 
Kuskokwim Area 
Yukon Area 
Norton Sound 
KO tzebue Area 

Western Statistical 
Region Total 

ALASKA TOTAL 

Compiled 1 December 1985, catches i n  thousands of f i s h .  



Table 4. Preliminary 1985 Southeastern Alaska commercial salmon harvest by 
species and management area1. 

SPECIES 

Chinook Sockeye Coho Pink Chum Total 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Management Area 

Southern Southeastern 
Portland Canal gill net 2.8 
Annette Island gill net 0.3 
Annette Island trap 0.4 
Prince of Wales Is. gill net 1.7 
Stikine River gill net .O 
Southern hatcheries 2.0 

Southern districts seine 15.0 
Southern districts troll 54.6 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Southern Southeastern total 76.7 1111.7 1198.4 30472.7 1300.6 34160.2 

Nothern Southeastern 
Taku-Snettisham gill net 3.0 87.1 52.3 312.8 107.9 563.0 
Lynn Canal gill net 3.4 337.2 109.1 260.3 803.6 1513.5 
Yakutat gill net 1.0 233.4 193.5 16.1 12.3 456.3 
Northern hatcheries 0.0 .O 6.2 462.1 342.8 811.1 
Northern districts seine 7.5 73.3 60.3 18594.0 653.6 19388.7 
Northern districts troll 163.7 6.4 919.7 870.2 46 .O 2006.1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Northern Southeastern total 178.6 737.4 1341.1 20515.5 1966.2 24738.8 

=-----C--- -MIPILIDPPPIIIP-PP.i - 
SOUTHEASTERN REGION TOTAL 255.3 1849.2 2539.4 50988.2 3266.8 58899.0 

I Compiled 1 December 1985, catches i n  thousands of f i sh .  



Table 5. Prel iminary 1985 Central Region Alaska commercial salmon harves t  by 
spec i e s  and management area1.  

SPECIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chinook Sockeye Coho Pink Chwn To ta l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Management Area 

Cordova Area 
Bering River 0 .2  
Copper River 42.2  
Prince W i l l i a m  Sound 

Hatcheries  
Coghil l  D i s t r i c t  0.5 
Unakwik D i s t r i c t  . O  
Eshamy D i s t r i c t  . O  
General purse s e i n e  0.6  

- - - - - - - - - - -  
Prince William Sound t o t a l  1.1 

Cordova Area t o t a l  

Cook I n l e t  Area 
Lower Cook I n l e t  

Outer D i s t r i c t  
Southern D i s t r i c t  
Kamishak D i s t r i c t  
Eastern D i s t r i c t  

Lower Cook I n l e t  t o t a l  

Upper Cook I n l e t  
Cent ra l  D i s t r i c t  
Northern D i s t r i c t  

Upper Cook I n l e t  t o t a l  

Cook I n l e t  Area t o t a l  

B r i s t o l  Bay 
Egegik D i s t r i c t  4.0 7457.0 33 . O  0 . 0  110.0 7604.0 
Ugashik D i s t r i c t  7.0 6346.0 61.0 0 . 0  119.0 6533.0 
Naknek-Kvichak D i s t r i c t  6.0  8136.0 8.0 0 .0  176.0 8326.0 
Nushagak D i s t r i c t  68 . O  1323.0 20.0 0 . 0  253.0 1664.0 
Togiak D i s t r i c t  37.0 210.0 39.0 0 . 0  206.0 492.0 

B r i s t o l  Bay t o t a l  
=--PI---I1I-==-~-I=-*~~I---*I------~--==~==---I=II-=~ 

CENTRAL R E G I O N  TOTAL 1 8 9 . 8  29044.4 1823.9 26387.8 2903.0 60349.0 

Compiled 1 November 1955, ca tches  i n  thousands of  f i s h .  



Table 6. Preliminary 1985 Westward Region Alaska commercial salmon harvest 
by species and management area1. 

SPECIES 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chinook Sockeye Coho Pink Chum Total 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Management Area 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Kodiak Area 5.0 1842.8 283.2 7335.0 431.0 9897.0 
Chignik Area 1.9 943.8 203.7 175.0 26.1 1350.6 
Alaska Peninsula and Aleutians 
South Peninsula 6.0 2062.0 161.0 4396.0 1341.0 7966.0 
North Peninsula 23.0 2518.0 170.0 4.0 698.0 3413.0 
Aleutian Islands 0.0 2.0 0.0 0.3 14.0 16.3 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - -  

Alaska Penin. Aleut. total 29.0 4582.0 331.0 4400.3 2053.0 11395.3 
==**- PDIPIIIII-PP--~-PI---~LLLLLLLLL- 

WESTWARD REGION TOTAL 35.9 7368.6 817.9 11910.3 2510.1 22642.8 

Compiled 1 November 1985, catches in thousands of f i sh .  



Table 7 .  P r e l i m i n a r y  1985 Arctic-Yukon-Kuskokwim Region Alaska commercial 
salmon ha rves t  by species and management area1. 

SPECIES 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Chinook Sockeye Coho Pink Chum Total 

Management Area 
- - - - - - - - - - _ - - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Kuskokwim Area 

Kuskokwim River 
Kuskokwim Bay 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Kuskokwim Area total 7 4 . 1  121.2 3 8 2 . 1  0 . 0  224 .7  8 0 2 . 1  

Yukon River 
Lower Yukon River 1 4 1 . 0  0 . 0  4 5 . 0  0 . 0  6 1 3 . 0  7 9 9 . 0  
Upper Yukon River 5 . 2  0 . 0  1 2 . 7  0 . 0  4 2 0 . 3  4 3 8 . 2  

- - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Yukon River total 146.2 0 . 0  5 7 . 7  0 . 0  1 0 3 3 . 3  1 2 3 7 . 2  

Norton Sound 
Kotzebue Area 

-YIP=-- ---I --I-- 

ARCTIC-YUKON-KUSKOKWIM REGION 2 3 9 . 8  1 2 1 . 4  4 6 1 . 8  3 . 6  1 9 1 4 . 3  2 7 4 0 . 9  
TOTAL 

Compiled 1 November 1985, catches i n  thousands o f  f i s h .  



harvest of chinook salmon. The t r o l l  f i shery  landed about 216,033 chinook 
salmon which included 23,000 during the winter t r o l l  season, 1 October - 14 
April.  The summer season chinook f ishery  was open 3-12 June, 1-22 July ,  and 
for  a 39-hour f i shing period 25-26 August. 

Net catches of chinook salmon (33,000) were higher than nornal due t o  the 
increased ava i l ab i l i t y  of chinook salmon and extensive open f ishing time 
needed to  harvest other salmon species.  A non-retention of chinook salmon 
regulat ion was implemented in  the purse se ine  f ishery  as an experiment t o  
hold chinook salmon catch to  the agreed t r e a ty  level numbers. 

Central Region 

Bristol Bay: 

The Bristol  Bay inshore sockeye catch of 23.4 mill ion f i s h  was the  ninth 
l a rges t  in the 93-year history of the f ishery .  All time harvest records 
were s e t  in the  Egegik D i s t r i c t  (7.4 mi l l ion)  and the Ugashik D i s t r i c t  ( 6 . 3  
mil l i o n ) .  The t o t a l  sockeye salmon re turn  t o  Bristol  Bay was 36.6 mill ion 
f i s h ,  near the pre-season pooled forecas t  of 35.0 mill ion f i s h .  Chinook, 
chum, and coho salmon re turns  were below recent year run t o t a l s .  

The t o t a l  salmon harvested in the 1985 Bristol  Bay f i she r i e s  was estimated 
t o  be 24.6 mill ion f i s h  worth $115 mill ion in  ex-vessel value. 

Estimated average weights and prices per pound were: 

Sockeye 5.83 Ibs - $.81 Chinook 1 8 . 6 7 I b s - $ . 9 8  

C h u m  6.73 lbs - $.32 Coho 7.63 1bs - $.69 

Spawning escapement goals were achieved f o r  a l l  species and r i ve r  systems, 
except f o r  the Kvichak River sockeye salmon. 

Prince Wi l l i am Sound : 

The areawide commercial harvest of a l l  salmon species was estimated t o  be 
28.8 mill ion f i s h  and es tabl ishes  a new a l l  time record harvest of a l l  species 
of salmon in Prince William Sound. Approximately 1 .8  million salmon were 
from supplemental salmon production and taken in the common property f i s h e r i e s  
as well as cos t  recovery programs from hatcheries.  

Pink salmon harvests s e t  a new record with the  purse seine f i shery  taking 23.1 
mil l ion pink salmon. 

The sockeye salmon harvest of 1.4 mil l ion f i s h  was above the  long-term aver- 
age harvests but s l i g h t l y  below pre-season expectations. The Copper River 
sockeye f i shery  took 0.9 mill ion sockeye salmon, but experienced a l a t e r  than 
normal return of f i s h  due to  lake breakup and cold water temperatures. Sock- 
eye salmon catches in  the Coghill D i s t r i c t  were near record levels  t h i s  season 
producing a harvest of close t o  350,000 sockeye salmon. 

The areawide harvests of 1.2 mi l l ion chum salmon was s l i g h t l y  below the  pre- 
season expectations although well above long-term harvest averages. 



The 1.0 m i l l i o n  coho salmon harves ts  es tab l i shed  an a l l  t ime  reco rd  w i t h  t h e  
Copper and Ber ing  R ivers  s e t t i n g  d i s t r i c t  ca t ch  records .  The ca tch  o f  about 
415,000 coho f rom the  Ber ing  R i v e r  i s  a lmost  double t he  p rev ious  h i s t o r i c  
h igh .  

The es t imated  ex-vessel  va lue  t o  the  f ishermen was $45.8 m i l  1  i o n  f o r  t h i s  
season ' s  harvest .  

Upper Cook I n l e t :  

The t o t a l  salmon r e t u r n s  t o  Upper Cook I n l e t  were g e n e r a l l y  e x c e l l e n t ,  
a l though cons iderab le  v a r i a t i o n s  i n  r u n  s t r e n g t h  among s tocks  and spec ies 
were ev iden t .  The t o t a l  ca tch  of  5.2 m i l l i o n  salmon ranks f o u r t h  among h i s -  
t o r i c  harves t  l e v e l  s  (1954-1 985). The sockeye salmon ha rves t  was t he  ma jo r  
c o n t r i b u t o r ,  t o t a l i n g  3.9 m i l l i o n  f i s h  and was t he  second b e s t  catch on 
reco rd  f o r  t h i s  spec ies.  The coho salmon ca t ch  o f  620,000 a l s o  was t h e  
second h ighes t  ca t ch  on record .  The chum salmon ha rves t  of  714,000 was 
o n l y  s l i g h t l y  above t h e  long- term average w h i l e  t h e  p i n k  salmon ha rves t  
of 84,000 was w e l l  below the  odd-year average. The chinook salmon ha rves t  
of 23,000 was t he  h i ghes t  observed under t h e  p resen t  r e g u l a t o r y  s t r u c t u r e .  

P r i c e s  pa id  per  pound were g e n e r a l l y  h i ghe r  than i n  t he  r e c e n t  p a s t  w i t h  
sockeye and chinook salmon s e l l i n g  f o r  $1.20/1bY coho salmon f o r  $.70, chum 
salmon f o r  $.45, and p i n k  salmon f o r  $.20. The est imated ex-vessel va lue  
of t h e  ca t ch  was $33.8 m i l  1  ion ,  second h ighes t  on record .  

Lower Cook I n l e t :  

The Lower Cook I n l e t  t o t a l  salmon ha rves t  o f  1.5 m i l l i o n  f i s h  was 63% above 
t h e  30-year average harvests .  

The sockeye salmon harvests  were ou t s tand ing  i n  a l l  d i s t r i c t s  and t h e  area 
harves t  o f  278,700 sockeye s e t  a  new record,  exceeding t he  1984 reco rd  by 3% 
and was 4-1/2 t imes g rea te r  than  t h e  30-year average sockeye harvests .  

The t o t a l  p i n k  salmon r e t u r n  t o  t h e  Southern and Outer D i s t r i c t s  was 22% above 
fo recas t  w i t h  t he  Tutka Bay Hatchery r e t u r n  coming i n  4% below t h e  m i d p o i n t  
o f  t h e  f o recas ted  range. The p r ima ry  reason f o r  t he  l a r g e r  than  a n t i c i p a t e d  
p i n k  salmon r e t u r n  was t h e  1  arge (600,000 f i s h )  ha rves t  i n  t h e  P o r t  D ick  and 
Nuka Bay areas. 

The chum salmon harves ts  were poorer  than expected w i t h  most chums taken 
i n c i d e n t a l l y  d u r i n g  d i r e c t e d  coho o r  p i n k  salmon f i s h e r i e s .  The chum ha rves t  
was o n l y  24% o f  t he  30-year average ha rves t  w i t h  escapements general  l y  poor 
and below des i red  l e v e l s .  

The coho salmon ha rves t  was 27% above average and due p r i m a r i l y  t o  a  reco rd  
ha rves t  o c c u r r i n g  i n  Nuka Bay o f  t h e  Outer D i s t r i c t .  

F i s h i n g  e f f o r t  was reduced t h i s  season w i t h  o n l y  51 se ine  and 34 s e t  g i l l  n e t  
permi ts  be ing  f i shed .  The est imated ex-vessel va lue  o f  t h e  f i s h e r y  o f  $2.8 
m i l l i o n  i s  cons idered t o  be economica l ly  good. 



Average weights and prices per pound were: 

Chinook 2 8 . 0 1 b s - $ 1 . 6 0  Sockeye 4.7 Ibs - $1.25 

Pink 3.5 Ibs - $ . 2 2  Coho 9.8 lbs  - $ .85 

Chum 8.2 I b s  - $ .25 

Arctic-Yukon-Kuskokwim Region 

Yukon River: 

The Yukon River area commercial salmon f i shery  harvested a t o t a l  of 1.2 
mil l ion salmon. The catch was composed of 146,200 chinook, 1,033,300 chum 
and 57,700 coho salmon. 

The t o t a l  salmon catch and the  chum catch were below the recent  5-year harvest 
average (1980-1 984). The chinook salmon catch was the  fourth l a rge s t ,  while 
the coho salmon catch was the second highest in  h is tory .  

Yukon River fishermen received an estimated $7,157,000 f o r  t h e i r  catch in 
1 985. 

Kus kokwim Area : 

The commercial salmon f ishery  was opened on 20 June i n  D i s t r i c t  W-1 and W-2 
fo r  an i n i t i a l  6-hour period and in W-4 and W-5 f o r  a 12-hour period. 

The D i s t r i c t  1 and 2 catch of 37,800 chinook salmon was below the previous 
5-year average of 39,300 chinook. The chinook harvest in  D i s t r i c t  5 was 
considered average while D i s t r i c t  4 produced the t h i rd  l a rge s t  recorded 
chinook harvest.  Escapements in to  the Kuskokwim River were below the desired 
escapement objectives f o r  the th i rd  consecutive year.  

The chum salmon harvest of 199,200 f i s h  from Di s t r i c t  1 and 2 were the lowest 
since 1976. Despite extended f ishing closures,  escapements of chum salmon 
were very low. Due t o  the very poor re turns  of sockeye and chum salmon, f i sh -  
ing was closed in D i s t r i c t s  4 and 5 on 15 July.  

The coho salmon f i shery  reopened on 1 August t o  6 September in D i s t r i c t s  4 and 
5. However, severe weather hampered f i sh ing  e f f o r t  and escapement enumeration. 
The catch of 335,600 coho salmon from the Kuskokwim River was the t h i rd  l a r -  
ges t  recorded with escapement appearing t o  be above average. 

A record 781 fishermen par t ic ipated i n  the area f i shery  t h i s  year.  The f i sh -  
ery  was estimated t o  be worth $3,253,600 or  $4,165 per fishermen which was 
down from the record high $7,500 per fishermen in 1984. A1 though a consider- 
able var ia t ion between d i s t r i c t s  e x i s t ,  average weights and prices per pound 
were : 

Chinook 17.0 Ibs - $.71 Sockeye 7 . 0 1 b s - $ . 5 9  

Coho 7.5 lbs  - $.51 Chum 7.1 Ibs - $.25 



Norton Sound: 

The Norton Sound commercial salmon season opening was delayed f o r  the  second 
consecut ive year  due t o  l a t e  i c e  breakup and l a t e  run timing of salmon r e t u r n s .  

Most d i s t r i c t s  had t h e i r  i n i t i a l  opening on 27 June,  with t h e  Nome s u b d i s t r i c t  
opening on 4 Ju ly .  

The 1985 Norton Sound commercial salmon harves t  t o t a l e d  180,200 f i s h  which 
was comprised of 19,500 chinook, 3,600 pink, 134,900 chum, 22,000 coho, and 
200 sockeye salmon. 

The chinook salmon harves t  was t h e  h ighes t  on record while  t h e  chum, pink,  
and coho salmon harves ts  were 33% and 98%, and 60% below recen t  y e a r  ha rves t  
averages.  A t o t a l  of 155 ou t  of  196 renewed Commercial F i s h e r i e s  Entry Com- 
mission permits  were a c t u a l l y  f i shed  t h i s  season. 

In add i t i on  t o  domestic processor ,  a j o i n t  venture  between KEG (Koyak-El im- 
Golovin) f i s h e r i e s  and t h e  North P a c i f i c  Long1 i ne G i l l  ne t  Associat ion oper- 
a ted  during the  1985 season. Under a permit i s sued  by t h e  Governor, fou r  
Japanese f r e e z e r  sh ips  were allowed t o  buy Norton Sound salmon d i r e c t l y  from 
domestic fishermen. 

Commercial fishermen received approximately $822,000 f o r  t h e i r  catch t h i s  
year  which was the  fou r th  h ighes t  d o l l a r  va lue  on record.  Average weights 
and p r i c e s  per  pound paid t o  fishermen were: 

Chinook 2 1 . 5 1 b s - $ 1 . 0 8  Sockeye 7.0 Ib s  - $.63 

Pink 3.1 l b s  - $ .20 Coho 7.7 l b s  - $.48 

Chum 7 .0  Ib s  - $ .31 

Kotzebue : 

The 1985 Kotzebue f i s h i n g  season was open 11 J u l y  t o  31 August, f i f t e e n  f i s h -  
ing  periods occurred f o r  a t o t a l  of 612 hours of  f i s h i n g  time. A t o t a l  of - 
521,400 chum salmon, 63 chinook, and 454 A r c t i c  char  were taken by 189 f i s h e r -  
men and so ld  t o  fou r  processing companies. 

The 1985 salmon season produced t h e  fou r th  l a r g e s t  chum salmon ha rves t  s i n c e  
i n i t i a t i o n  of t h i s  f i s h e r y  i n  1962. When compared t o  t h e  l a s t  s i x  y e a r s ,  
t h i s  season produced t h e  second h ighes t  commercial catch and f i s h e r y  value.  
The t o t a l  ex-vessel va lue  t o  fishermen f o r  the  1985 season was es t imated  t o  
be worth $2,137,400. 

Westward Reaion 

Kodiak: 

The 1985 commercial salmon harves t  of over  9,897,000 salmon cons is ted  of 
7,335,000 pink,  1,842,800 sockeye, 431,000 chum, 283,200 coho, and 4,970 
chinook salmon. 



The harvest of 7.3 mill ion pink salmon was 2.7 mill ion f i s h  more than the 
4.6 mill ion salmon midpoint forecasted harvest.  Returns of pink salmon t o  
the Kitoi Bay Hatchery were more than t r i p l e  the fo recas t  re turn  and con t r i -  
buted over 3.5 mil l ion f i s h  t o  the commercial salmon harvest of the area.  

The chum salmon harvest of 431,000 f i sh  taken incidenta l ly  t o  the pink salmon 
f i shery ,  was below the long-term odd-year harvest average of 655,000 f i s h .  

The sockeye salmon harvest of 1,842,800 f i s h  ranks second to  harvests of the 
l a s t  40 years.  This season's  sockeye harvest came mainly from local Kodiak 
Island stocks and was the  l a rges t  harvest of these local stocks s ince  s t a t e -  
hood. Only 125,000 Chignik-bound sockeye salmon were taken in the Cape Igvak 
f ishery  resul t ing in a 14.5% harvest level .  

Escapements were excel lent  to  a l l  major sockeye salmon systems. The escape- 
ment goal f o r  the Karluk River was achieved f o r  the f i r s t  time s ince  s t a t e -  
hood and received the best escapement i n to  t h a t  system s ince  1938. 

The harvest of 4,970 chinook salmon taken incidenta l ly  during the  June sockeye 
f i she r i e s  i s  the highest catch since 1941. The escapement of 13,500 chinook 
salmon was well above average. 

The coho salmon harvest of 283,200 f i s h  represents the second highest coho 
salmon harvest on record and was double the pre-season projections.  Coho 
salmon escapements of over 170,000 can be considered above average with good 
d i s t r ibu t ion .  

The 1985 commercial salmon season was estimated t o  produce an ex-vessel value 
of over $20.5 mil l ion t o  the  fishermen of the Kodiak area .  

Chigni k :  

The Chignik sockeye salmon f i shery  was opened on 12 June, f o r  a 24-hour f i sh -  
ing period t ha t  was extended fo r  continuous f ishing un t i l  18 June because of 
good ea r ly  weir escapement counts and strong ea r ly  sockeye harvests .  However, 
the return of the ea r ly  fun and l a t e  run sockeye salmon t o  the  Chignik area 
did not mater ia l ize  as expected. Restr icted f ishing periods and closures 
were implemented t o  achieve the escapement goals of both sockeye runs. 

The t o t a l  sockeye harvest was only 943,800 f i s h ,  well below both the pre-season 
midpoint harvest estimate of 1.8 mi l l ion f i s h  and the 10-year average harvests .  

The catch of 203,700 coho salmon was the second l a rge s t  on record and helped 
o f f s e t  the  weak sockeye harvest.  

Returns of pink and chum salmon were generally weak as expected, w i t h  poor 
re turns  in the Eastern D i s t r i c t  and good re turns  in portions of the  Western 
D i s t r i c t .  

Alaska Peninsula and Aleutian: 

During June of 1985 a t o t a l  of 105 se iners ,  151 d r i f t  g i l l n e t t e r s ,  and 73 s e t  
g i l l n e t t e r s  f ished in t ha t  portion of the  area west of Port Heiden. 



The 1985 t o t a l  salmon catch f o r  the e n t i r e  area was 11.4 m i l l i o n  f i s h  and 
est imated t o  be worth $36.0 m i l  1  i o n  t o  t h e  f ishermen. 

South Peninsula: 

Dur ing 1985, openings i n  South Unimak and Shumagin Is lands  June f i s h e r i e s  were 
gene ra l l y  16 hours long.  An except ion  was the 12-hour opening on 14 June f o r  
the  Shumagin D i s t r i c t s .  F i sh ing  per iods  occurred i n  bo th  f i s h e r i e s  on 3, 5, 
7, 12, 14, 19, and 21 June. F i sh ing  was r e s t r i c t e d  t o  South Unimak on 9 and 
23 June, and t o  t h e  Shumagins on 26 and 28 June. 

A t o t a l  o f  1,383,000 sockeye salmon were harvested a t  South Unimak, ve ry  c lose  
t o  t h e  g u i d e l i n e  harves t  l e v e l  of 1,380,000. The Shumagin sockeye salmon har -  
ves t  was 323,000 w i t h  a g u i d e l i n e  harves t  l e v e l  o f  305,000. 

A t o t a l  o f  107,000 and 321,000 chum salmon were harvested i n c i d e n t a l  t o  sock- 
eye salmon i n  t h e  Shumagin Is lands  and South Unimak f i s h e r i e s ,  r e s p e c t i v e l y  
du r i ng  1985. The Shumagin's June chum harvests averaged 113,000 and ranged 
from 54,000 t o  169,000 du r i ng  the  pe r i od  1980-1984. South Unimak chum salmon 
catches have averaged 551,000 and ranged from 228,000 t o  934,000 dur ing  the  
pe r i od  1980-1984. 

The Southeast Mainland f i s h e r y  inc ludes  the  Beaver Bay, Balboa Bay, West 
Stepovak, and East Stepovak sect ions.  During 1985, f o u r  days o f  f i s h i n g  
were a l lowed du r i ng  June t o  harvest  Chignik-dest ined sockeye. An est imated 
44,000 Chignik  sockeye were i n te rcep ted  and represents 10.1% o f  t he  Chignik  
r e t u r n  through 16 June. The f i s h e r y  was c losed u n t i l  25 J u l y .  The 25 J u l y  
catch was much lower than an t i c i pa ted ,  consequently o n l y  5.25% was taken by 
the  Southeast Mainland f i s h e r y  through 25 Ju ly .  

The 1985 South Peninsula p ink  salmon ca tch  was 4.4 m i l l i o n  f i s h  w i t h  an escape- 
ment o f  1.6 m i l l i o n  f i s h .  With a few except ions, a l l  odd-year p i n k  salmon 
systems rece ived good t o  e x c e l l e n t  escapements du r i ng  1985. 

The July-August ca tch  of South Peninsula chums was 909,000, t h e  f o u r t h  l a r g e s t  
s ince 1962. The chum salmon escapement was est imated t o  be 500,000 and on the  
whole was we1 1 d i s t r i b u t e d .  

The 1985 South Peninsula coho salmon catch was approx imate ly  161,000. Most o f  
the  coho salmon ca tch  was taken du r i ng  t h e  July-August p i n k  and chum salmon 
f i s h e r i e s .  

Nor th Peninsula: 

The Nor th  Peninsula chinook salmon ca tch  was 23,000 f i s h ,  h igher  than the  aver- 
age o f  16,000 f o r  t he  prev ious 10 years. The chinook salmon escapement was 
est imated t o  be 13,000. Chinook escapements were mediocre i n  t he  v i c i n i t y  o f  
P o r t  M o l l e r  and Nelson Lagoon. It i s  be l ieved t h a t  more o f  t h e  chinook r e t u r n  
was i n te rcep ted  i n  t h e  d i r e c t e d  sockeye f i shery ,  which was unusua l l y  in tense 
due t o  record  sockeye re tu rns .  The problem was exacerbated due t o  l a t e  t h e  
chinook r e t u r n  t h a t  overlapped t o  a g rea te r  ex ten t  w i t h  t h e  sockeye r e t u r n .  



The North Peninsula sockeye salmon catch was a record 2.5 mil l ion f i s h .  Nel- 
son Lagoon accounted f o r  686,000 (a l so  a record) with 71,000 being taken i n  
the Northwestern D i s t r i c t .  The balance of the sockeye catch was taken from 
the area e a s t  of Port Moller. 

The North Peninsula sockeye salmon escapement was 450,000 t o  Bear River and 
315,000 t o  Nelson Lagoon and were l a rger  than escapement goals of 200-250,000 
and 100-150,000, respectively.  

The North Peninsula chum catch of 698,000 was the  fourth highest on record 
(100,000 below the  1984 record year ) .  The estimated escapement of 344,000 
was not evely d i s t r ibu ted ,  with heavy escapements occurring in the Izemnek- 
Moffet Bay section and par t  of Herendeen Bay, and poor t o  f a i r  escapements 
occurring in the remainder of the area.  

The 1985 North Peninsula coho catch of 170,000 was the t h i rd  highest on record 
behind 1982 and 1984. Total coho escapement appeared f a i r  t o  excel lent .  

Aleutian Islands:  

The Aleutians experienced a dismal pink salmon year. The f i shery  was not 
opened during the July-August emergency order period and the  t o t a l  pink salmon 
catch was well under 1,000. However, the escapements in  t r ad i t iona l  f i shing 
areas was (with a couple of exceptions) s imi lar  t o  the disas t rous  1983 parent 
year escapements. 



PRELIMINARY FORECASTS O F  1986 SALPlON RETURNS TO 
SELECTED ALASKA FISHER1 ES 

The Department's salmon management program includes a number of salmon return 
forecast projects. Forecast f i sher ies  are selected using several c r i t e r i a ,  
including economic importance, f eas ib i l i t y ,  compatability with existing pro- 
grams, and management needs. Forecast f isheries  are:  

Southern Southeastern - pink salmon 

Northern Southeastern - pink salmon 

Prince William Sound - pink, chum, and Coghill Distr ic t  sockeye 
sal mon 

Prince William Sound/ - sockeye and chinook salmon 
Copper River 

Lower Cook Inlet :  Southern 
and Outer Distr ic ts  - pink salmon 

Upper Cook Inlet  - sockeye salmon 

Kodiak - pink salmon 

Chigni k - pink and sockeye salmon 

South Peninsula - pink salmon 

Bristol Bay - pink, sockeye, and chinook salmon 

I n  1985 83% of the total  statewide harvest was taken in these f i sher ies  (Table 
1 ) .  

A variety of information i s  used t o  make salmon return forecasts,  including 
escapement magnitudes and dis t r ibut ion,  egg deposition, survival t o  intermed- 
i a t e  l i f e  stages, high seas abundance, environmental conditions, and population 
age composition. The return,  with upper and lower l imits ,  i s  predicted for 
each forecast fishery. In general, based on past experience, the actual return 
can be expected to fa1 1 within the range (between the lower and upper 1 imits) 
somewhat less  than half the time. In 1985, seven of fourteen return forecasts 
were outside the i r  respective ranges. The 1986 forecasts and ranges are sum- 
marized in Table 8. 

Forecast abstracts are given below; the reader i s  referred to  the Appendix for  
further de ta i l s .  

Southeastern Alaska Pink Salmon 

The total  Southeastern pink salmon harvest i s  expected to be 38.4 million, a 
decrease from the near record 1985 harvest of 51 million. A return of 37.9 
million pink salmon i s  expected to southern Southeastern d i s t r i c t s  in 1986, 



Table 8. Preliminary forecasts of salmon returns and commercial harvests for  some major Alaska fisheries in 
1 986. 

........................................................................................................................... 
Thousands of Fish ........................................................................................................................... 

Forecast Escapement Estimated Forcasted ~eturn' Estimated 
Area Species Return Goal Harvest Range Harvest Range ........................................................................................................................... 

Southern Southeastern pink 37900 6000 31900 24600 - 39300 30600 - 45300 

Northern Southeastern pink 11100 4600 6500 6900 - 15300 2300 - 10700 ............................................................................................. 
Southeastern total pink 49000 10600 38400 40600 - 57500 30000 - 46900 

Prince William Sound pink 27600 4200 23400 22070 - 33130 17870 - 28930 
chum 1266 3 8 3 882 971 - 1562 587 - 1178 

PWS Coghill District sockeye 552 4 0 512 386 - 7 18 346 - 67 8 

Copper River sockeye 1559 704 854 1247 - 1870 685 - 1024 
chinook 4 5 15 3 0 36 - 54 25 - 3 5 

Lower Cook Inlet- 2 pink 2269 270 1999 853 - 3144 1123 - 3414 
Southern and Outer Districts 

Upper Cook Inlet 
1 
N 2 
P Kodiak 

I 

Chignik 

sockeye 5200 1000 4200 3200 - 5200 4200 - 6200 

pihk 19730 4050 15680 17640 - 21930 13590 - 17880 

sockeye 2811 650 2161 2569 - 3053 1919 - 2403 
pink 2640 700 1940 600 - 3260 1300 - 3960 

South Peninsula pink 8400 2000 6400 5000 - 11800 3500 - 9300 

Bristol Bay sockeye 22000 9700 12300 2200 - 25700 8600 - 35400 

Bristol Bay, Nushagak chinook 183 7 5 108 77 - 297 2 - 2 2 2 
District pink 4 100 1000 3 100 1400 - 7300 400 - 6300 

Bristol Bay, Togiak chinook 3 9 15 2 4 10 - 7 1 0 - 5 6 
District 

............................................................................................... 

147392 35403 111990 129834 - 165095 94431 - 129692 

' Compiled 1 November 1985. The forecast return and harvest ranges were estimated by several techniques. 
Based on past experience, somewhat less  than half of the sockeye returns and harvests can be expected to  
f a l l  within the i r  respective ranges. * Includes supplemental production, PWS pink escapement goal includes 2.3 million hatchery harvest, PUS chum 
escapement includes 205 thousand hatchery harvest. 
Includes estimated interceptions of Chignik bound sockeye a t  Cape Igvak and Stepovak Bay. 
Does not include pink salmon taken during June near False Pass, South Unimak, and Shumagin Islands, which 
are returning to  other areas. 
Inshore harvests only. 



with an expected harvest of 31.9 million. The parent escapement for  1984 was 
the second largest  on record, temperatures were above average, and high CPUE 
during the l a t e r  parts of the run were high indicating favorable sex ra t ios  
for  the parent escapement. A return of 1 1 . 1  million pink salmon i s  expected 
to  return to  northern Southeastern d i s t r i c t s ,  with the 1986 harvest expected 
to be 6.5 million. Parent escapements and temperatures for  the northern 
Southeastern d i s t r i c t s  were above average and pre-emergent f ry  indices were 
down from the previous year b u t  well above recent 20-year averages. 

Prince William Sound Pink, Chum, and Coghill River Sockeye Salmon 

The 1986 Prince William Sound harvest of pink salmon i s  expected t o  be 23.4 
million salmon (including 2.3 million hatchery harvest) and represents a 
s l igh t  decrease from the 1985 harvest. The return i s  expected to  consist of 
60% natural and 40% hatchery stocks. The expected 1986 chum harvest i s  882 
thousand down from the 1985 harvest. The expected 1986 harvest of Coghill 
sockeye i s  512 thousand u p  substantially from the 1985 harvest. 

Prince William Sound/Copper River Sockeye and Chinook Salmon 

A harvest of 854 thousand sockeye and 30 thousand chinook salmon i s  expected 
for the Copper and Bering Rivers, both of these are down from the 1985 harvests. 

Lower Cook In le t  (Southern and Outer Dis t r ic t s )  Pink Salmon 

The total  expected 1986 pink salmon harvest i s  expected to be 2 mil lion f i sh .  
Approximately 25% of these f i sh  i s  expected to come from Tutka Lagoon hatchery 
f i sh .  

Upper Cook In le t  Sockeye Salmon 

A harvest of 4.2 million sockeye salmon i s  expected in 1986. The return i s  
expected to be comparable to 1985 levels. 

Kodiak Pink Salmon 

The 1986 Kodiak pink salmon return forecast i s  19.7 million, with a n  expected 
catch of 17.7 million. This i s  substantially greater than the 1985 harvest. 
The pre-emergent f ry  index was one of the largest  on record, indicating excellent 
survival of 1984 escapement. Cold temperatures during the,outmigration of f ry  
may buffer the high survival indicated by fry index and has moderated 1986 
return expectations. 

Chignik Pink and Sockeye Salmon 

The return of pink salmon to Chignik in 1986 i s  expected to be 2.6 million with 
a harvest expected of 2 million. This i s  up substantially from the 1985 harvest. 
The 1986 return of Chignik sockeye salmon i s  expected t o  be 2.8 million with a 
harvest expected of 2 .2  million, up  from the 1985 harvest. 

South Peninsula Pink Salmon 

The 1986 return of pink salmon to South Peninsula i s  expected to  be 8.4 million 



with a harvest of 6.4 million expected. This i s  u p  subs tan t ia l ly  from 1985 
and would be the fourth l a rges t  harvest on record. 

Bristol Bay Sockeye and Chinook Salmon 

The 1986 return of sockeye salmon t o  Er is tol  Bay i s  expected to be 22 mill ion 
w i t h  a harvest of 12.3 mill ion expected. The Standard ADF&G forecast  (21.3 
mil l ion)  was consistent  with the forecast  made based on Japanese Research 
Catches (23.1 mill ion) .  The return to  the Kvichak River system i s  expected 
to  be below or near escapement goals. The 1986 catch i s  expected t o  be sub- 
s t a n t i a l l y  below the 1985 level .  The 1986 return o f  Nushagak and Togiak 
chinook salmon i s  expected to  be 193 and 39 thousand with a catch of 108 and 
24 thousand, respectively.  This i s  the f i r s t  year t ha t  a forecast  o f  Togiak 
chinook salmon has been made. 



PROJECTED 1986 ALASKA COMMERCIAL SALMON HARVESTS 

Projec t ions  of the  1986 A1 aska commercial salmon harvest  by s t a t i s t i c a l  region 
and species  a r e  presented in Table 9. Table 10 gives the  pro jec t ions  by manage- 
ment region and species .  These pro jec t ions  a r e  composed of f o r e c a s t  ha rves t s ,  
and harvest  pro jec t ions  ( r ecen t  harvest  averages,  sometimes modified i f  addi- 
t ional  information i s  ava i l ab le )  f o r  f i s h e r i e s  without  formal fo recas t s .  Coho 
re tu rns  a r e  not  fo recas t  in  any region. Forecasts  of chum salmon re tu rns  a r e  
ava i l ab le  only f o r  Prince William Sound. Several smaller  pink salmon runs a r e  
not  f o r e c a s t .  Major sockeye runs in t h e  Central and Western s t a t i s t i c a l  regions 
a r e  f o r e c a s t ;  an important exception i s  the  sockeye f i s h e r i e s  in Kodiak. Despite 
these  gaps, 83% of t h e  1985 salmon harvest  of 144 mi l l ion  f i s h  came from f i s h e r -  
i e s  where formal fo recas t s  a r e  made 

The 1986 statewide t o t a l  commercial harves t  pro jec t ion  i s  138.0 mi l l ion  f i s h .  

Species Outlook 

Pink Salmon 

69% of the  1986 statewide t o t a l  harvest  pro jec t ion ,  o r  96 mi l l ion  f i s h .  

62% of the  1985 statewide t o t a l  harves t ,  o r  89 mi l l ion  f i s h .  

A moderate increase ,  from t h e  89 mi l l ion  pink salmon harvested i n  1985 t o  96 
mi l l ion  in  1986 i s  expected. The 1986 pink salmon catch i s  expected t o  decrease 
s l i g h t l y  in  Prince William Sound, decrease in  Southeastern Alaska, and t o  
increase s i g n i f i c a n t l y  in  Western Alaska and Kodiak. 

Sockeve Salmon 

19% of t h e  1986 statewide t o t a l  harves t  pro jec t ion ,  o r  26 mi 11 ion f i s h .  

26.5% of the  1985 statewide t o t a l  harves t ,  o r  38 mi l l ion  f i s h .  

The 1986 catch of sockeye i s  expected t o  decrease from the  l a rge  1985 ca tch .  
The 1986 sockeye harvest  is expected t o  be s u b s t a n t i a l l y  lower in  Br is to l  Bay. 

Chum Salmon 

7.7% of t h e  1986 statewide t o t a l  harves t  p ro jec t ,  o r  10.6 mi l l ion  f i s h .  

7.3% of t h e  1985 s ta tewide  t o t a l  harves t ,  o r  10.6 mi l l ion  f i s h .  

Coho Salmon 

3.4% of t h e  1986 s ta tewide  t o t a l  harves t  p ro jec t ion ,  o r  4.7 mi l l ion  f i s h .  

3.9% of t h e  1985 statewide t o t a l  harves t ,  o r  5.6 mi l l ion  f i s h .  



Table 9.  Preliminary projections of 1986 Alaska commercial salmon harvests 
by s t a t i s t i ca l  region and species1. 

SPECIES ...................................................... 
chinook Sockeye Coho Pink Chum Total .................................................................................... 

STATISTICAL REGION .................................................................................... 
Southeastern 261 1500 2300 38400 3000 45461 

Central 62 10596 1570 51769 4147 68144 

Western 355 14385 795 5420 3455 24410 

TOTAL ALASKA 

Compiled 1 November 1985, catches in thousands of f i sh .  The projected 1936 
harvest were obtained by summing harvest forecasts (Table 8)  and harvest pro- 
jections for  remaining f isheries .  The l a t t e r  based on recent catches. 

2 See Figure 3 for  definit ion of s t a t i s t i ca l  areas. 



Table 10. Prel iminary projections of 1986 Alaska commercial salmon harvests 
by management region and species'. 

SPECIES ...................................................... 
Chinook Sockeye Coho Pink Chum Total .................................................................................... 

Management Region .................................................................................... 
Southeastern 2 6 1 1500 2300 38400 3000 45461 

Central 156 18101 1520 29849 2897 52523 

Arctic-Yukon-Kuskokwim 2 2 3 8 0 145 2 2 0 1750 2418 

Westward 3 8 6800 700 27120 2955 37613 

TOTAL ALASKA 

Compiled 1 November 1985, catches i n  thousands of f i s h .  The projected 1986 
harvests were obtained by summing harvest forecas ts  (Table 8) and harvest 
projections f o r  remaining f i she r i e s .  The l a t t e r  was based on averages of 
catches i n  recent  years.  

2 See Tables 4 ,  5, 6 ,  and 7 f o r  de f in i t ion  of management regions. 



APPENDIX. FORECAST METHODS AND DISCUSSIONS 

FORECAST A R E A :  Southeastern Alaska 

SPEC1 ES: Pink Salmon 

PRELIMINARY FORECAST OF 1986 RETURN : 

Southern Southeastern: Point 

Return Estimate: 37.9 mill ion 

Escapement Goal : 6.0 mill ion 

Harvest Estimate: 31.9 mill ion 

Northern Southeastern: 

Return Estimate: 11.1 mill ion 

Escapement Goal : 4.6 mill ion 

Harvest Estimate: 6.5 mi l l ion 

Total Southeastern: 

Return Estimate: 49.0 mil l ion 

Escapement Goal : 10.6 mill ion 

Harvest Estimate: 38.4 mill ion 

Ranqe - 
30.6 mill ion - 45.3 mil l ion 

24.6 mill ion - 39.3 mil l ion 

6.9 mill ion - 15.3 mil l ion 

2.3 mi l l ion - 10.7 mil l ion 

40.6 mill ion - 57.5 mil l ion 

30.0 mill ion - 46.9 mill ion 

FORECAST METHODS 

Returns to  the southern and northern areas of Southeastern Alaska a r e  
forecasted separately because of d i f ferences  i n  migration routes and 
r u n  timing. The southern Southeastern forecas t  was based on mult iple 
l i nea r  regression analysis  using 19 years of data (1967 through 1985). 
The var iables  included in  the  regression analysis  were: escapement 
index, average winter a i r  temperatures a t  several s t a t i ons  throughout 
the area ,  and average catch per uni t  e f f o r t  ( C P U E )  of the l a s t  two weeks 
of the d i s t r i c t s  103 and 104 seine f ishery .  The l a t t e r  var iable  i s  a 
measure of the quanti ty of females in the  escapement. The northern 
Southeastern forecas t  was prepared using the  pre-emergent f r y  index 
average regional a i r  temperatures during the year the f r y  emerge and 
outmi gra te .  

DISCUSSION OF THE 1986 FORECAST 

Southern Southeastern: The 1986 pink salmon re turn  t o  southern South- 
eas tern  Alaska i s  expected to  csntinse exhibit ing the strength i t  has 



in recent years. The point prediction of 37.9 was the largest ever 
made in th is  program which dates back to  1967. One of the primary 
factors responsible for this  optimistic outlook was the excellent 
parent year escapement index of 8.9 million, the second largest  since 
statehood, being surpassed only by the 1983 index of 9.1 million. 

The average winter a i r  temperature of 34.3"F was s l ight ly  above the 
study period average a1 though i t  was 1 .5 degrees be1 ow the temperature 
which influenced the near record return in 1985. 

The l a s t  independent variable C P U E  during the l a s t  two weeks of the 
parent year fishery exhibited the highest partial  correlation with 
return. I t ' s  influence i s  believed to  be a reflection of improved 
sex rat ios  in the escapement. Recent studies have documented sex 
ra t ios  of only 30% females in the catch early in the season increasing 
to almost 70% females l a t e  in the season. The CPUE for  1984 was 
almost twice as high as any previously observed. This resulted in 
an unreal is t ical ly  high prediction. Since i t  i s  believed there i s  a 
point above which increasing CPUE's a t  the end of the fishery will n o t  
further improve escapement sex r a t ios ,  the highest CPUE which had 
occurred through 1983 (1985 return) was used for the 1986 prediction. 

One of the biggest unknowns in this  years prediction i s  the influence 
of unusually high concentrations of immature black cod in the area 
during the 1985 outmigration period. The l a s t  time th is  was observed 
was in 1978; the 1979 return per index spawner was only 1.98 to  1 .  I t  
i s  not be1 ieved the i r  influence th i s  year was near as extreme because 
they arrived about 3 weeks l a t e r  than in 1979, thus giving the f ry  
additional time t o  develop the i r  escapement behavior s k i l l s .  

The dis t r ibut ion of the return should be similar t o  tha t  which occurred 
in 1985 with a t  leas t  half of the overall catch occurring off the west 
coast of Prince of Wales in Distr ic t  103 and 104. Observations made 
during the early marine program indicated the return to  Dis t r ic t  101 
will be very similar to l a s t  year, while Distr ic t  102 should show more 
strength than 1985. The fishing ef for t  required t o  harvest excess f ish 
returning to  Dis t r ic t  101 through 104 will most l ikely harvest f i sh  
returning to  Distr ic ts  105 through 108 leaving few excess f i sh  available 
for  harvest in those d i s t r i c t s .  

Northern Southeastern: The point estimate of 11.1 million represents a 
return per spawner of 2.92 which i s  j u s t  over average for  the recent 19 
years. Winter temperatures in the northern areas were above average 
b u t  about a degree below the temperatures t h a t  produced the 1985 near 
record harvest. The pre-emergent fry index was down from l a s t  years 
index b u t  well above recent 20-year average. Escapements in the parent 
year were well above average b u t  800 thousand short of the levels tha t  
produced the 1985 return. 

Distr ic t  109 had the third best escapement since 1960 and the raw fry 
index was the second highest ever a t  306.1 fry per meter. Escapements 
to the Sitka portions of th i s  d i s t r i c t  (Section 9A) were strong and the 



fry index in the Sitka area was the best ever recorded. The Petersburg 
portions of th i s  d i s t r i c t  had very strong escapements and the pre- 
emergent f ry i ndex was correspondingly strong indicating good potenti a1 
for harvestable surpluses. 

The escapements to  Distr ic t  110 and 114 were generally well below desired 
levels and while pre-emergent values were f a i r l y  good l i t t l e  harvest i s  
generally expected from most of the stocks in these areas. 

Distr ic t  111 had an escapement of 443 thousand excluding the Taku River 
area and a very good pre-emergent index indicating good overwinter sur- 
vival. The escapements to the Taku River area were strong again and 
should produce some harvestabl e surpluses in 1986. 

Escapements in Distr ic t  112 were the lowest since 1976 and the f ry  index 
was about average. Early marine studies in the Tenakee In le t  area 
recorded reduced levels of pink salmon f ry  and with the l a t e  spring 
early marine conditions were not as favorable as those that  produced 
l a s t  years return. Some harvest i s  expected from localized stocks in 
th is  d i s t r i c t ,  however. 

Distr ic t  1 13 had the best even-year escapement since 1960 which coup1 ed 
with the strong pre-emergent f ry index indicates very good potential 
for  harvestable surpluses. The Peril S t r a i t s  streams had a combined 
escapement index that  was the second best since 1960 and the pre- 
emergent f ry index was the best ever recorded. The outside areas of 
the d i s t r i c t  also have very strong escapements and good pre-emergent 
f ry  values indicating a very good potential for harvest. 

Jesse D.  Jones 
Fishery Bi 01 ogi s t  
Juneau 

Kar? T. Hofmeister 
Fishery Biologist 
Ketchi kan 



FORECAST AREA: P r i nce  W i l l i a m  Sound 

SPEC1 ES : P ink  Salmon 

PREL IMINARY FORECAST OF 1  986 RETURN : 

NATURAL PRODUCTION P o i n t  

Return Est imate:  16.7 m i l l i o n  

Harvest  Est imate: 15.2 m i l l i o n  

Escapement Goal : 1.5 m i l l i o n  

SUPPLEMENTAL PRODUCTION 

Cannery Creek Hatchery 

Return Est imate:  1.5 m i l l i o n  

Common P rope r t y  
Harvest  Est imate: 1.4 m i l l i o n  

Brood Stock and 
Stream Escapement: 0.1 m i l l i o n  

Main Bay Hatchery 

Return Est imate:  0.7 m i l l i o n  

Comnon P rope r t y  
Harvest  Est imate:  0.6 m i l l i o n  

Range 

12.0 m i l l i o n  - 21.4 m i l l i o n  

10.5 m i l l i o n  - 19.9 m i l l i o n  

1.1 m i l l i o n  - 1.9 m i l l i o n  

1.0 m i l l i o n  - 1 .8  m i l l i o n  

0.5 m i l l i o n  - 0.9 m i l l i o n  

0.0 m i l l i o n  - 0.8 m i l l i o n  

Brood Stock: 0.1 m i l l i o n  

Val dez F i s h e r i e s  Development Assoc ia t i on  

Return Est imate: 3.1 m i l l i o n  2.1 m i l l i o n  - 4.1 m i l l i o n  

Comnon P rope r t y  
Harvest  Est imate: 2.0 m i l l i o n  1.0 m i l l i o n  - 3.0 m i l l i o n  

Brood Stock: 0.2 m i l l i o n  

Hatchery Harvest :  0.9 m i l l i o n  

P r i nce  W i l l i a m  Sound Aquacul ture Corporat ion,  A.F.K. Hatchery 

Return Est imate: 5.6 m i l l i o n  2.9 m i l l i o n  - 8.3 m i l l i o n  

Common P rope r t y  
Harvest  Est imate:  4.2 m i l l i o n  1.5 m i l l i o n  - 6.9 m i l l i o n  

Brood Stock: 0.2 m i l l i o n  

Hatchery Harvest :  1.2 m i l l i o n  

TOTAL SUPPLEMENTAL PRODUCTION 

Return Est imate:  10.9 m i l l i o n  



Point 
Common Property 

Harvest Estimate: 8.0 million 

Range 

Escapement and Brood 
Stock: 0.6 million 

Hatchery Harvest: 2.3 million 

Total Harvest: 10.3 million 

TOTAL PRODUCTION 

Return Estimate: 27.6 million 22.1 million - 33.1 million 

Harvest Estimate: 23.2 million 17.9 million - 28.9 million 

Escapement, Brood 
Stock, and Hatchery 
Harvest : 4.2 million 

FORECAST METHODS 

Natural Production: The 1986 forecast was based on a multiple l inear 
regression of even-numbered brood year returns on pre-emergent fr.y indices 
and March-April temperature regimes of the year fol lowing brood ykar 
spawning for  the respective brood years. Data were from 1964 through 
1984 brood years. 

This estimated 1986 return was based on a pre-emergent f ry  index of 379 
f ry  per square meter. This index was the product of a record estimated 
escapement of 4.1 million f i sh  b u t  represented a lower than average index 
for  the recent high return year. The lower survival i s  expected to  be 
balanced by the high a i r  temperatures observed during March-Apri 1 1985. 

Supplemental Production: The 7 986 forecasted hatchery return was based 
on a total  hatchery release of 220.6 million fed and unfed fry.  Returns 
to individual hatcheries were based on estimated fry to  adult survival 
rates as calculated from comon property fishery catch contributions and 
actual returns to  the hatchery i t s e l f .  

DISCUSSION OF THE 1986 FORECAST 

Natural Production: As previously stated the 1984 estimated escapement 
of 4.1 mill ion f ish represents the highest on record. All d i s t r i c t s  f a r  
exceeded the upper range of desired escapement and a1 1 d i s t r i c t s  had good 
spawner distribution. 

Harvestable surpluses wi l l  be available throughout the commercial fishing 
season and, barring any unforeseen stock fa i lures ,  should be available 
in a l l  d i s t r i c t s  of the Sound throughout the season. 

Supplemental Production: As with the Sound's wild stocks the hatchery 
releases for  the l a s t  four .years have experienced phenomenally hiqh sur- 
vival ra tes .  If are close fbr the 1986 season the hatchery 
returns could compose nearly 40% of  the total  pink salmon return. 



FORECAST A R E A  : Pri nce Wi 11 iam Sound 

SPECIES : Chum Salmon 

PRELIMINARY FORECAST OF 1986 RETURN: 

NATURAL PRODUCTION Poin t  Range 

Return Estimate: 927,000 649,000 t o  1,205,000 
Harvest Estimate: 677,000 399,000 t o  955,000 
Escapement Goal: 250,000 

SUPPLEMENTAL PRODUCTION 

Valdez F i she r i e s  Development Associat ion 

Return Estimate: 12,800 6,400 t o  

Common Property 
Harvest Estimate: 0 0 

Brood Stock: 12,800 

Main Bay Hatchery 

Return Estimate: 140,400 98,000 t o  

Common Property 
Harvest Estimate : 65,400 23,000 t o  

Brood Stock: 75,000 

Pr ince  William Sound Aquaculture Corporation 
Armin F .  Koernig Hatchery 

Return Estimate: 181 ,000 90,400 t o  

Common Property 
Harvest Estimate: 136,000 0 t o  

Brood Stock: 45,000 

Hatchery Harvest:  0 

Esther  Lake Hatchery 

Return Estimate: 4,500 2,200 t o  

Comon Property 
Harvest Estimate: 4,000 0 t o  

Brood Stock: 500 

Hatchery Harvest:  0 

TOTAL SUPPLEMENTAL PRODUCTION 

Return Estimate: 338,700 



Point Range 

Common Property 
Harvest Estimate: 205,400 

Brood Stock: 133,300 

Hatchery Harvest: 0 

Total Harvest:  205,400 

TOTAL PRODUCTION 

Return Estimate: 1,265,700 970,500 - 1,561,500 

Harvest Estimate: 882,400 587,200 - 1,178,200 

Escapement, Brood Stock, 
and Hatchery Harvest: 383,300 

FORECAST METHODS 

Natural Production: The 1986 fo recas t  was based on l i n e a r  regression 
ana lys i s  of brood year  production r e l a t ionsh ips  of 3-year-old t o  4-year- 
old f i s h  and 4-year-old t o  5-year-old f i s h .  In 1986 the  1982 brood year  
i s  expected t o  produce 552,000 4-year-old f i s h  and t h e  1981 brood year  
i s  expected t o  cont r ibute  205,000 5-year-old f i s h .  

For t h e  f i r s t  time a fo recas t  was made of 3-year-old r e tu rns .  Af ter  
inves t iga t ing  many d i f f e r e n t  s t a t i s t i c a l  r e l a t ionsh ips  the  bes t  r e l a t i o n -  
sh ip  was pre-emergent f r y  indices  versus March-April a i r  temperatures in  
the  year  of emergence and subsequent 3-year-old r e tu rns .  A r e tu rn  of 
133,000 3-year-olds was made based on this method. 

The t o t a l  f o r e c a s t  of 3-, 4-,  and 5-year-old f i s h  was 890,000 f i s h  and 
account f o r  96% of annual re turns .  Therefore the  t o t a l  expected r e tu rn  
f o r  1986 i s  927,000 f i s h  (890,000 divided by .96) .  

Supplemental Production: The f r y  released from brood years  cont r ibut ing  
t o  t h e  1986 chum salmon re tu rn  was in  excess of 40 mi l l ion .  The t o t a l  
expected r e tu rn  of 338,700 f i s h  was based on average f r y  t o  a d u l t  sur -  
vival  r a t e s  and average cont r ibut ion  of age c l a s s e s  t o  annual r e tu rns .  
To d a t e  4-year-old f i s h  average 75% of annual r e tu rns  and the re fo re  should 
be t h e  major port ion of the  1986 re turn .  

DISCUSSION OF THE 1986 FORECAST 

Natural Production: Both 3-year-old and 4-year-old production was lower 
than expected in  1985 while 5-year-old production was higher than expected. 
This t rend i ndi cated t h a t  production r a t e s  f o r  brood years  1981 and 1982 
could be lower than an t i c ipa ted ;  t h e  reason f o r  the  lower product iv i ty  
r a t e  i s  not known. Previous brood years  t h a t  produced over 200,000 3-year- 
old f i s h  produced in  excess of 1.4 mi l l ion  4-year-olds (brood year  1977 
produced 1.8 mi 11 ion and brood yea r  1978 produced 1.5 mi 11 ion 4-year-olds) . 
The 1986 predicted re turn  of 552,000 4-year-olds was l e s s  than half  of t h e  



average 4-year-01 d returns that  have been occurring since 1981. To a 
lesser degree lower production of 3- and 5-year-olds i s  also expected 
in 1986. 

Overall the 1986 expected returns a re  projected to  be below returns that 
have been occurring since 1981. 

Supplemental Production: I f  hatchery returns come back as predicted 
they will represent the largest to date for  Prince William Sound. The 
returns to the Main Bay and Esther Island f a c i l i t i e s  will be the easiest  
t o  monitor for  success as the i r  timing i s  early; t h i s  timing makes their  
success easier to  monitor as i t  i s  not expected that  the General dis- 
t r i c t s  purse seine fishery will be opened prior to  the i r  return with the 
resu l t  that  interceptions will not occur on these stocks. 

Michael L .  McCurdy 
Research Project Leader 
Cordova 



FORECAST AREA: Prince William Sound 

SPEC1 ES: Sockeye Salmon, Coghill River 

PRELIMINARY FORECAST OF 1986 R E T U R N :  

NATURAL PRODUCTION Point  

Return Estimate: 552,000 

Harvest Estimate: 512,000 

Range 

386,000 t o  718,000 

346,000 t o  678,000 

Escapement Goal: 40,000 

FORECAST METHODS 

The f o r e c a s t  was made based on h i s t o r i c a l  re turn  by age c l a s s  f o r  1968 
t o  1982 brood years .  A f o r e c a s t  of each of the  major age c l a s s e s  ( 4 , ' s ,  
5 , ' s ,  5 , ' s ,  and 6 , ' s )  was made based on re tu rns  of respect ive  s i b l i n g  
age c l a s ses  in 1985. Relat ionships of 1-ocean t o  2-ocean and 2-ocean 
t o  3-ocean re tu rns  by freshwater  age groups from the  same brood year  were 
estimated by l i n e a r  regression.  

DISCUSSION O F  1986 FORECAST 

Brood year  production has continued t o  be g rea te r  than expected f o r  brood 
years  1980 and 1981; these  years  had escapements of 142,000 and 156,000 
f i s h  respect ive ly .  These escapements a r e  the  t h i r d  and four th  highest  
recorded s ince  s tatehood.  The increased production, t o  da te ,  i s  p a r t i -  
c u l a r l y  t r u e  f o r  the  2-freshwater,  2- and 3-ocean age groups. I f  t h i s  
continues the  2-freshwater age groups wi l l  be cont r ibut ing  a l a r g e r  per- 
centage of annual r e tu rns  through 1988. 

The expected 1986 re tu rn  of 552,000 f i s h  i s  b e t t e r  than twice t h e  average 
f o r  brood years  1968 t o  1979. 

Michael 1. McCurdy 
Research Projec t  Leader 
Cordova 



FORECAST AREA:  Prince William Sound/Copper River 

SPECIES: Sockeye Salmon 

PRELIMINARY FORECAST OF 1986 R E T U R N :  

NATURAL PRODUCTION Point  Range 

Return Estimate: 1,476,300 1,181,100 t o  1,771,500 

Harvest Estimate: 805,000 645,000 t o  965,000 

Escapement Goal: 671,300 

SUPPLEMENTAL PRODUCTION 

Gul kana Hatchery 

Return Estimate: 82,300 

Harvest Estimate: 49,400 

Brood Stock and Stream 
Escapement: 32,900 

TOTAL PRODUCTION 

Return Estimate: 1 ,558,600 1,246,900 t o  1,870,300 

Harvest Estimate: 854,400 684,600 t o  1,024,200 

Escapement and Brood 
Stock: 704,200 

FORECAST METHODS 

Natural Production: The 1986 sockeye salmon f o r e c a s t  u t i l  ized h i s t o r i c a l  
r e tu rn  per spawner data from the  f i v e  most s i m i l a r  spawning populations 
and parent  year  escapement weighted age c l a s s  (4- ,  5-,  and 6-year-olds) 
f o r  the  Copper River Delta and Upper Copper River independently. The 
1986 predicted r e tu rn  was influenced heavily by t h e  1981 and 1982 brood 
years  f o r  the  Copper River Delta and t h e  Upper Copper River. 

Supplemental Production: The 1986 supplemental r e tu rn  wi l l  be the  r e s u l t  
of production from Gulkana Hatchery. Brood years  1981 and 1982 using 
F . R . E . D .  Division standard survival  assumptions should produce an adul t 
re tu rn  of 82,256. A harvest  level  of 60% would cont r ibute  49,354 salmon 
t o  the  ca tch .  

DISCUSSION O F  THE 1986 FORECAST 

Escapements f o r  t h e  cont r ibut ing  brood years  (1 980-1 982) were above his-  
t o r i c a l  average f o r  both Copper River Delta streams and f o r  the  Upper 
Copper River. There could be negat ive e f f e c t s  of high spawner dens i ty  



on t h e  1986 r e t u r n  b u t  these a re  expected t o  be bu f fe red  by m i l d  w i n t e r  
c o n d i t i o n s  d u r i n g  t h e  f r eshwa te r  phase, produc ing an average r e t u r n .  

SPECIES: Chinook Salmon 

PRELIMINARY FORECAST OF 1986 RETURN: 

NATURAL PRODUCTION P o i n t  

Re tu rn  Est imate:  44,475 

Harves t  Est imate:  29,475 

Escapement Goal : 15,000 

Range 

35,500 t o  53,500 

24,500 t o  34,500 

FORECAST METHODS: 

The 1986 ch inook salmon f o r e c a s t  u t i l i z e s  h i s t o r i c a l  i n d i c e s  o f  escape- 
ment made w i t h  a e r i a l  surveys and age composi t ion o f  t h e  r e t u r n s .  A  
s i n g l e  es t ima te  of escapement was d e r i v e d  as t h e  average of  t h e  escape- 
ment i n d i c e s  observed f o r  t h e  1979-1983 brood years  weighted by t he  
average p r o p o r t i o n  of t h e  7-, 6-, 5-, and 4 -year -o ld  f i s h  i n  t h e  h i s t o r i -  
c a l  r e t u r n s ,  r e s p e c t i v e l y .  The escapement es t ima te  was then  m u l t i p l i e d  
by  an average re turn-per-spawner  t o  g i v e  t h e  expected 1986 r e t u r n .  C l i -  
mate c o n d i t i o n s  o r  spawner d i s t r i b u t i o n  were n o t  cons idered i n  t h e  fo recas t .  

DISCUSSION OF THE 1986 FORECAST 

Dur ing  t he  p a s t  8-10 years ,  ch inook salmon catches as w e l l  as escapements 
t o  t h e  Copper R i v e r  have been c o n s i s t e n t l y  above average. Only  a  f a i l u r e  
o f  t h e  1980 brood yea r  o r  s i g n i f i c a n t  e x t r a  p roduc t i on  o f  t h e  1979, 1981, 
o r  1982 brood years  cou ld  ser !ous ly  a f f e c t  t h e  f o recas ted  r e t u r n .  No 
c l i m a t e  c o n d i t i o n  o r  o t h e r  event  i s  b e l i e v e d  t o  have impacted any o f  t h e  
brood years  i nvo l ved .  A  ch inook salmon ha rves t  o f  t h e  29,500 i s  expected. 

Kenneth Roberson 
Research B i o l o g i s t  . 
Glennal  l e n  



FORECAST AREA: Lower Cook I n l e t ,  Southern and Outer D i s t r i c t s  

SPEC1 ES: Pink Salmon 

PRELIMINARY FORECAST OF 1986 R E T U R N :  

NATURAL PRODUCTION Point Range 

Southern and Outer 
D i s t r i c t s  1,547,500 587,200 - 2,507,800 

Resurrection Bay 171,100 0 - 648,000 

Total Forecasted Return: 1,718,600 587,200 - 3,155,800 

Escapement Goal: 228,000 

Harvest Estimate: 1,490,600 359,200 - 2,927,800 

SUPPLEMENTAL PRODUCTION 

Return Estimate (Tutka) 549,900 371,300 - 728,500 

Required Brood Stock: 42,000 

Harvest Estimate: 507,900 329,300 - 686,500 

TOTAL PRODUCTION 

Return Estimate: 2,268,500 1,123,000 - 3,414,000 

Escapement and Brood 
Stock: 270,000 

Harvest Estimate: 1,998,500 853,000 - 3,143,000 

FORECAST METHODS 

The 1986 pink salmon fo recas t s  f o r  the  Southern and Outer D i s t r i c t s  and 
Resurrection Bay were derived based on l i n e a r  regression of a d u l t  r e tu rns  
and indices  of a levin  d e n s i t i e s  i n  major spawning streams. The indices  
of a l ev in  abundance was the  average of the individual stream indices  
weighted by the  average escapement f o r  t h a t  stream. This weighting pro- 
cedure has not been incorporated i n t o  t h e  Resurrection,Bay f o r e c a s t  
using t h e  t o t a l  a levin  index. 

The Tutka Lagoon pink salmon hatchery has provided 35-90% of the  e n t i r e  
Southern D i s t r i c t  pink harves t  s ince  1978. The hatchery re1 eased 23.5 
mi l l ion  f r y  in 1985, 9.4 of which were s h o r t  term reared.  Past  surviva l  
r a t e s  used f o r  fo recas t ing  r e tu rns  a r e  2-4% f o r  reared f r y  and 0.8-2% 
f o r  d i r e c t  released f r y .  A major chum salmon f r y  r e l ease  occurred from 
the  Tutka hatchery i n  1982 and a r e tu rn  r a t e  of 2% has been used t o  fore-  
c a s t  the  r e tu rn  from 1.14 mi l l ion  f r y .  

The sockeye r e tu rn  t o  Leisure Lake i s  a l s o  forecas ted  annually. Recent 
r e tu rn  r a t e s  f o r  the  various year  and age c l a s s e s  of sockeye have been 
used t o  f o r e c a s t  the  1986 re tu rn .  The major i ty  of t h e  r e tu rn  continues 
t o  be comprised of 2-ocean a d u l t s  and the  1984 outmigration of smolt was 
only 229,000. 



DISCUSSION O F  THE 1986 FORECAST 

The primary question i s  whether the LC1 pink salmon returns a re  going 
t o  s h i f t  to  an even-year dominance. Since 1971, the odd-year re turn  
has dominated regardless of alevin dens i t i e s  observed in the  spawning 
streams. There a re  indications t ha t  t h i s  s h i f t  may occur in 1986. 

The 1984 brood year alevin dens i t i e s  were the highest even-year l eve l s  
observed since 1968, b u t  must s t i l l  be tempered by the complete lack of 
pink salmon in many Outer D i s t r i c t  streams and the lack of upstream 
spawning in Port Dick, the major producing stream during even-years. 
Average return per spawner data suggested a return of 1,250,000 and 
may be more r e a l i s t i c  than the 1.72 mill ion estimates by the above pro- 
cedure. The 1984 re turn  t o  Resurrection Bay was forecasted t o  be 143,400 
and came in a t  159,400. Alevin dens i t i e s  in three  major spawning systems 
were lower in  1984 and the 1986 return wi l l  in a l l  likelihood be lower 
than the 1984 re turns .  

If  the even-year s h i f t  occurs, the Tutka hatchery return may exceed 
1.0 mill ion f i sh .  The 1985 return of 528,371 came from 4.0 mill ion 
fewer f r y  t ha t  were not reared p r io r  t o  re lease .  Better return per 
re lease  should be expected fo r  the 1986 returns because of the 1985 
releases of reared f ry .  

Sockeye re turns  of predominantly 4-year-old f i s h  should be strong due 
t o  excel lent  escapements in 1982. Coho salmon escapements were excel lent  
t o  r ive rs  in the  Kamishak D i s t r i c t  and given the mild weather in  recent  
years ,  a strong return i s  expected t o  this area.  The projected harvest 
of 20,000 could ea s i l y  be exceeded in  t h i s  d i s t r i c t  alone as the parent 
year harvest was over 38,000. 

Chum salmon re turns  should be above average due t o  excel lent  escapements 
in 1981 and 1982. However, no harvestable returns of 4-year-old f i s h  
from the 1981 spawning escapement occurred in 1985 and may be an indica- 
t ion of poor survival by t ha t  year c lass .  This again re fe r s  back t o  the 
"El Nino" current  e f f ec t s  in the northern Pacif ic .  

Thomas R .  Schroeder 
Area Management Biologist  
Homer 



FORECAST A R E A :  Upper Cook I n l e t  

SPECIES: Sockeye Salmon 

PRELIMINARY FORECAST OF 1986 R E T U R N :  

NATURAL PRODUCTION Point Range 

Return Estimate: 5.2 mil l ion 4.2 mill ion t o  6.2 mill ion 

Escapement Goal : 1.0 mill ion 

Harvest Estimate: 4.2 mil l ion 3.2 mill ion t o  5.2 mil l ion 

FORECAST METHODS 

The major sockeye salmon systems in Upper Cook I n l e t  a r e  the Kenai, Kasilof, 
Susitna,  Crescent, Chakachatna/McArthur, and Big Rivers. Fish Creek i s  a l so  
s i gn i f i c an t  in some years.  

Historical  data on t o t a l  sockeye salmon return a r e  avai lable  f o r  the  f i r s t  
four systems noted and these data form the basis  of the forecas t .  Escape- 
ment-return re la t ionships  by system provided estimates of t o t a l  production 
from each brood year escapement. Average marine maturity schedules were 
then applied t o  est imate the  numbers of adul t  salmon returning each year.  

DISCUSSION OF THE 1986 FORECAST 

The to ta l  re turn  of sockeye salmon t o  Upper Cook I n l e t  i s  estimated t o  be 5.2 
mil l ion in 1986. Desired escapement levels  t o  the four major r i v e r  systems 
t o t a l  one mil l ion,  providing an ant ic ipated harvestable surplus of 4.2 
mill ion f i s h .  Estimated returns t o  the Kenai River a r e  2.4 mil l ion,  t o  
the  Kasilof River a r e  1.5  mi l l ion,  t o  the Susitna River a r e  1.2 mil l ion,  
and t o  the Crescent River a r e  111,000. 

The 1986 forecas t  represents the t h i rd  attempt a t  forecast ing sockeye 
salmon returns t o  Upper Cook In l e t .  In 1984, the f i r s t  attempt, the fore-  
c a s t  was fo r  a t o t a l  re turn  of 3.2 mil l ion f i s h  with a harvest of 2.2 
mil l ion f i sh .  The actual return was estimated t o  be 3;3 mill ion f i s h  
(103% of fo recas t )  with a harvest of 2.0 mi l l ion f i s h  (91% of f o r eca s t ) .  
The second year forecas t  (1985) was f o r  a harvest of 3.6 mill ion f i sh .  
The actual harvest was 3.8 mill ion sockeye salmon (106% of f o r eca s t ) .  

Therefore, t h i s  forecas t  method fo r  a l l  of Upper Cook In l e t  appears t o  
give a f a i r l y  accurate f igure .  However, the  data by individual r i ve r  
system probably does not r e f l e c t  actual returns by system as minor system 
production was assigned t o  the four  major systems f o r  analys is .  T h i s  has 
tended t o  bias high the est imate by individual system. 

Kenneth E .  Tarbox 
Research Project  Leader 
Upper Cook I n l e t  



FORECAST AREA:  Kodiak 

SPEC1 ES: Pink Salmon 

PRELIMINARY FORECAST OF 1986 R E T U R N  : 

NATURAL PRODUCTION Point Range 

Return Estimate: 18.6 mi l l ion  16.6 mi l l ion  - 20.7 mi l l ion  

Escapement: 3.9 mi l l ion  

Harvest Estimate: 14.7 mi l l ion  12.7 mi l l ion  - 16.8 mi l l ion  

Return Estimate: 

Required Brood Stock: 

Harvest Estimate: 

TOTAL PRODUCTION 

Return Estimate: 

Escapement and Brood 
Stock : 

Harvest Estimate: 

1.13 mi l l ion  0.49 mi l l ion  - 1.80 mi l l ion  

0.15 mi l l ion  

0.98 mi l l ion  0.34 mi l l ion  - 1.15 mi l l ion  

4.05 mi l l ion  

15.68 mi l l ion  13.59 mi l l ion  - 17.88 mi l l ion  

FORECAST METHODS 

The 1986 pink salmon f o r e c a s t  r e tu rn  t o  t h e  Kodiak Management Area was 
determined a s  fol lows.  A point  es t imate  f o r  t h e  t o t a l  management area  
r e tu rn  was ca lcula ted  from a mul t ip le  l i n e a r  regression ana lys i s  of t h e  
pas t  20 years  pre-emergent da ta .  Variables used in  t h e  ana lys i s  were the  
indexed l i v e  f r y  d e n s i t i e s  and the  depar ture  from the  norm of the  average 
April ambient a i r  temperatures taken in Kodiak. The upper and lower range 
es t imates  a r e  the  80% confidence i n t e r v a l s .  

DISCUSSION OF THE 1986 FORECAST 

Pre-emergent f r y  sampl i ng t h i s  spring (1 985) indica ted  excel 1 e n t  over- 
winter  survival  from the  brood year  escapement of 4.5 mi l l ion  pink salmon. 

Hatchery production f o r e c a s t  i s  f o r  Kitoi Bay Hatchery and was prepared 
by Roger Blacket t .  See Afognak D i s t r i c t  f o r  addi t ional  d iscuss ion .  All 
numerical values represent  numbers of f i s h .  



Sampling resulted in an unweighted l i v e  f r y  index of 252.06 l i v e  fry/m2. 
This f r y  index i s  one of the highest on record. 

Distr ibution of the brood year escapement resul ted  in 86% of the f i s h  
entering the pre-emergent index streams. Freezing weather conditions 
slowed sampling. Streams on the mainland were not sampled due t o  the 
extended cold weather. The natural f r y  outmigration appeared t o  peak 
l a t e r  than normal because of the continued cold weather in March through 
mid-April. The cold April temperature i s  the main reason the forecasted 
pink salmon re turn  i n  1986 i s  lower than the excel lent  l i v e  f r y  indexes 
woul d indicate.  

A breakdown of the  expected return by major geographical d i s t r i c t s  i s  
summarized below. All d i s t r i c t  harvest projections assume desired 
escapement goals wil l  be met. 

Afognak D i s t r i c t :  The pre-emergent f r y  index was very s imi lar  t o  t h a t  
of the 1984 return.  Dead f r y  from freezing accounted f o r  the lower 
indexes on Perenosa Creek. Malina and Marka Creeks were not sampled 
due t o  freezing weather. A to ta l  of 744,000 pinks a r e  expected t o  
return.  The desired escapement level  i s  250,000 pinks leaving 494,000 
pinks avai lable  f o r  harvesting. 

Afognak D i s t r i c t  Supplemental Production: Kitoi Bay Hatchery t o t a l  
return point est imate i s  1,129,000 pinks from a re lease  of 75.1 mill ion 
f ry .  150,000 pinks a re  required f o r  escapement and brood stock leaving 
979,000 pinks available f o r  harvesting. Once again the  lower estimated 
return i s  based on the cold April temperatures in 1985. 

Westside D i s t r i c t :  Overall l i v e  f r y  dens i t i e s  f o r  the d i s t r i c t  a r e  some 
of the  highest on record. L i t t l e  River was the only stream not sampled 
in  the d i s t r i c t .  14,508,000 pinks a r e  expected t o  re turn .  The desired 
escapement goal i s  2,250,000 pinks, leaving an estimated 12,258,000 
pinks avai lable  f o r  harvesting. 

Ali tak D i s t r i c t :  The l i v e  f r y  index f o r  t h i s  d i s t r i c t  i s  above average. 
Early spawning on the  upper portion of Deadman River appeared t o  have 
suffered from scouring during the heavy flooding which occurred in August 
1984. 1.3 mi l l ion pink salmon a r e  expected t o  re turn  t o  the d i s t r i c t .  
500,000 pinks a r e  needed t o  meet the desired escapement goals, leaving 
approximately 800,000 pinks avai lable  f o r  harvesting. 

Genera1 D i s t r i c t :  The overall l i v e  f r y  index f o r  the d i s t r i c t  i s  one of 
the highest on record. Once aqain cold s p r i n q  temperatures a r e  the main 
reason-for the lower expected re turn .  1.49 mil 1 ion pinks a r e  expected 
t o  re turn  t o  the d i s t r i c t .  The desired escapement level i s  500,000 pinks, 
leaving approximately 990,000 pinks avai lable  f o r  harvesting. 

Mainland D i s t r i c t :  No streams were sampled because of the  l a t e  freezing 
weather conditions. Based on the  brood year escapements and the over- 
winter success of pink f r y  on Kodiak andV~fognak  Is lands ,  558,000 pinks 
a r e  expected t o  return.  The escapement goal i f  400,000 pinks, leaving 



approx imate ly  158,000 p i nks  a v a i l a b l e  f o r  h a r v e s t i n g .  

David Prokopowich 
A s s i s t a n t  Area Management B i o l o g i s t  
Kodiak Management Area 



FORECAST A R E A :  Chignik 

SPECIES: Pink Salmon 

PRELIMINARY FORECAST OF THE 1986 R E T U R N :  

Point Range 

Return Estimate: 2.64 mill ion 1.30 mill ion - 3.97 mil l ion 

Escapement Goal : 700,000 

Harvest Estimate: 1.49 mil l ion 0.60 million - 3.27 mill ion 

FORECAST METHODS 

The 1986 Chignik forecas t  was determined using the l a s t  20 years of re turn  
per spawner r a t e s  f o r  the Western, Perryvi l le ,  Central ,  and Eastern Dis- 
t r i  c t s .  

DISCUSSION OF THE 1986 FORECAST 

The 1986 forecas t  was derived using return per spawner r a t e s  instead of 
using the pre-emergent f ry  sampling data due to  the l imited spawning 
e f f o r t  during the spring of 1985 in the  Chignk area.  The pre-emergent 
f r y  sampling s tudies  t ha t  were conducted did indicate  t h a t  stream condi- 
t ions  were f a i r  t o  good with l i t t l e  evidence f o r  scouring as was the case 
in  past  years.  

The parent year escapement f o r  the 1986 return was very good a t  686,920 
f o r  the Western and Perryvi l le  D i s t r i c t s  and 472,460 f o r  the Central and 
Eastern D i s t r i c t s .  Return per spawner r a t e s  have been var iable  through- 
out the years as have been the returns.  The mean return per spawner f o r  
the past  20 years in the Western and Perryvi l le  D i s t r i c t s  i s  3.71. The 
streams in these d i s t r i c t s  a r e  reasonably s t ab l e  and coupled with the 
parent year escapement should produce a return of about 1.10 mill ion pinks 
in  1986. The l e s s  s t ab le  streams of the Central and Eastern D i s t r i c t s  
produced a return per spawner r a t e  f o r  the l a s t  20 odd years of 2.46 and 
should produce about 1.4 mil l ion pinks based on the parent escapement of 
580,580. The estimated return of both areas was 2.60 mill ion f i s h  with a 
range of 1.30 mil l ion - 3.97 mil l ion.  

Spring environmental conditions in 1985 were very cold. Cold weather may 
have contributed t o  cold sea water temperatures which in turn would prevent 
adequate plankton blooms. Early emerged p i n k  salmon f r y  could have 
encountered an inadequate food supply resu l t ing  in  poor overall marine 
survival of ea r ly  emerged pink salmon f ry .  This may p u s h  the actual return 
down t o  the 1 ower end of the predict ion range of the forecas t .  

Pete Probasco 
Area Management Biologist  
Chigni k Area 



FORECAST A R E A :  Chi gni k 

SPECIES: Sockeye Salmon 

PRELIMINARY FORECAST O F  1986 R E T U R N :  

EARLY R U N  (Black Lake Stock)  Point  Range 

Return Estimate: 1.90 mi l l i on  1.70 mi l l i on  - 2.10 mi l l i on  

Escapement Goal : 400,000 

Harvest Estimate: 1.50 m i l l i o n  1.30 mi l l i on  - 1.70 m i l l i o n  

LATE R U N  (Chignik Lake Stock)  

Return Estimate: 911,000 778,000 - 1.05 mi l l i on  

Escapement Goal : 250,000 

Harvest Estimate: 661,700 528,000 - 800,000 

TOTAL CHIGNIK 

Return Estimate: 2.81 m i l l i o n  2.57 mi l l i on  - 3.05 mi l l i on  

Escapement Goal: 650,000 

Harvest Estimate: 2.16 m i l l i o n  1.92 m i l l i o n  - 2.40 mi l l i on  

FORECAST METHODS 

Point  e s t ima te s  given above a r e  sums of t h e  predic ted  r e tu rns  of 3-ocean 
and 2-Ocean age sockeye in  t h e  r e spec t ive  runs. 

A mu l t ip l e  l i n e a r  regress ion  requat ion was used t o  p r e d i c t  t h e  r e t u r n  of 
3-ocean age f i s h  i n  t h e  e a r l y  run from da ta  on t h e  r e t u r n  of 1.2 age f i s h  
i n  t h e  previous yea r ,  mean length  of 1 .2  males in  t h e  previous y e a r ,  and 
s i z e  of t h e  e a r l y  run escapement 5 yea r s  e a r l i e r .  The,expected r e t u r n  of 
2-ocean age f i s h  i n  t h e  e a r l y  run was taken t o  be the  geometric mean of 
2-ocean r e t u r n s  s i n c e  1965, excluding 1969 and 1975. The l a t e  r u n  fo re -  
c a s t  was derived by using t h e  average r e t u r n  per  spawner based on t h e  
pas t  26 yea r s  of observed l a t e  run re tu rns .  

DISCUSSION OF THE 1386 FORECAST 

Early R u n :  The 1386 e a r l y  run (Black Lake s t o c k )  f o r e c a s t  e s t ima te s  a 
t o t a l  r e t u r n  of 1 .9 mi l l i on  (mid-point e s t i m a t e ) .  The predic t ion  was 
based mainly on a good 1985 r e tu rn  of  1 . 2  age f i s h .  The 1.2 aged sockeye 
made up 15% of t he  t o t a l  e a r l y  run r e t u r n .  The r e tu rn  e s t ima te  of 1 .9  
mi l l i on  f o r  t he  r e tu rn ing  Black Lake s tock  f a l l s  well wi th in  t h e  range 



of past year 's  runs. The 20-year average return for  the early r u n  was 
1,080,816 with a range of 312,918 to the high return of 3,819,3541 
experienced i n 1984. 

Performance of the early run forecast model expressed as a percentage of 
the observed run for 15 years tested since 1983 has been 16.8%. 

Late R u n :  The 1986 preliminary forecast was developed by using average 
return/spawner based on the past 26 years of observed returns. This 
method of forecasting much l ike  the former method has produced a l o t  
of var iabi l i ty  between the forecast and the actual return. The 1986 
forecast estimate of 91 1 ,740 i s  s l  ightly above average (831,364) of the 
historical returns. 

Pete Probasco 
Area Management Biologist 
Chi gni k Area 

Includes Cape Igvak and Stepovak commercial catches of early run sockeye 
intercepted in these areas. 
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FORECAST A R E A :  Sou th  Peninsula 

SPEC1 ES: Pink Salmon 

P R E L I M I N A R Y  FORECAST OF 1986 R E T U R N :  

Point Range 

Return Estimate: 8.4 million 5.0 million - 11.8 million 

Escapement Goal : 2.0 million 

Harvest Estimate: 6.4 million 3.5 million - 9.3 million 

FORECAST METHODS 

I n  past years forecasts were developed using l inear  regressions that  des- 
cribed the relationship between pre-emergent f ry density and following 
returns. This method does n o t  take into account ocean survival of f ry  
a f t e r  they leave fresh water. The 1986 forecast was based on a mu1  t i p l e  
regression which relates  f ry  density as well as sea surface temperatures 
to  subsequent returns. 

DISCUSSION O F  THE 1986 FORECAST 

The forecast was based on the pre-emergent pink salmon f ry  sampling 
program conducted each March in key index streams. This method appears 
accurate in determining the overwinter f ry  survival and yields a value 
which relates  yearly returns to  fry density. However, another c r i t i ca l  
time period in the survival of pink salmon i s  immediately a f t e r  outmigra- 
tion from fresh water streams. Food avai lab i l i ty  i s  very important to  
fry survival. Water temperatures during April and May influence the 
amount of plankton available. There was a high correlation between water 
temperatures and ocean survival, as expressed by a r a t io  of return to fry 
density suggested that  during years with higher April and May temperatures, 
ocean survival i s  better.  Seven years of temperature and f ry  density data 
were used to  develop the multiple regression model used to  forecast the 
1986 return. This method may prove to be more accurate than past fore- 
casts because i t  takes into account early ocean survival as well as over- 
wintering survival. 

The point estimate for  the 1986 return i s  8.4 million pink salmon. This 
would be the 4th largest  return in the past 22 years. A t  an 80% confidence 
level,  the return i s  expected t o  be between 5 and 11.8 million f i sh .  

The forecast does not include the incidental pink salmon harvested during 
the June fishery. 

Len J .  Schwarz 
Assistant Area Biologist 
Peninsula/Aleutians Area 



FORECAST A R E A :  Bristol Bay 

SPECIES: Sockeye Salmon 

PRELIMINARY FORECAST OF 1986 R E T U R N  : 

Point Range 

Total Return: 22.0 million 8.6 million - 35.4 million 

Escapement Goal : 9 .7  million 

Projected Harvest: 12.3 million 2 . 2  million to  25.7 million 

Please note, since the total  projected harvest was based on the sum of 
estimated system harvests ( i  . e . ,  total  system return minus system escape- 
ment goal ) ,  the sum of the total  escapement goal and total  projected 
harvest may not necessarily equal the total  return ( i  . e . ,  total  returns 
to  some systems may be less  than escapement goals).  

FORECAST METHODS 

The 1986 Bristol Bay sockeye salmon forecast was derived from the follow- 
ing two independent methods: 

1 ) Standard ADF&G (based upon spawner-recrui t relationships,  s i  bl ing 
age class returns, and smolt production-survival estimates for  
individual age classes and river-lake systems); and 

2 )  Japanese Research Catches (based upon geometric mean catch per unit 
of e f for t  of sockeye salmon collected by Japanese research vessels 
fishing south of the Aleutian Islands during summer months). 

These two methods produced the following resul ts  ( in  millions of 
sockeye salmon) : 

Forecast Method Estimate Standard Error Range 

Standard ADF&G 21.3 9.1 9.0 to  33.6 

Japanese Research Catches 23.1 1 1 . 2  7.9 to  38.3 

Standard errors and  80% confidence l imits  fo r  each of the two estimates 
were calculated using standard l inear  regression analysis t o  describe 
the relationship between past forecasts and actual returns. A total  of 
13 years of data were used to t e s t  the accuracy of the Standard ADF&G and 
Japanese Research Catches methods. The 1986 forecast was the sum of the 
weighted averages for  the 2-ocean and 3-ocean age class estimates obtained 
from the Standard ADF&G and Japanese Research Catches methods. 

The inverse of the squared standard deviation of each estimate was used 
as a weighting factor to calculate the estimate for  each ocean age class .  



Information on mean lengths  of immature sockeye in  Japanese research  
catches i s  not y e t  a v a i l a b l e ,  bu t  w i l l  be included i n  f i n a l  f o r e c a s t  
c a l c u l a t i o n s ,  which wi 11  be a v a i l a b l e  p r i o r  t o  t h e  f i s h i n g  season. 

DISCUSSION O F  THE 1986 FORECAST 

Returns a r e  expected t o  exceed spawning escapement goals  f o r  a l l  systems 
except  the  Kvichak River. All da ta  used f o r  t h e  1986 f o r e c a s t  i n d i c a t e  
t h a t  t h e  t o t a l  r e t u r n  t o  Kvichak system w i l l  be l e s s  than 6.0 mi l l i on  
(Standard ADF&G component resu l  t s  : smol t - to -adul  t ,  5.6 mi 11 ion ;  combi n- 
a t i o n  of s ib1  ing age c l a s s e s  and spawner-recrui t ,  3.1 mi l l  i o n ) .  The 1986 
escapement goal f o r  t he  Kvichak system i s  4 t o  6 mi l l i on  depending on t h e  
ac tua l  s i z e  of t h e  1986 Kvichak r e tu rn .  Avai lable  information sugges ts  
t h a t  escapements over about  5.0 m i l l i o n  a r e  required t o  produce optimal 
r e tu rns .  A goal of 5 .0 mi l l  ion was used t o  c a l c u l a t e  t he  prel iminary 
1986 pro jec ted  harves t .  

The Standard ADF&G and Japanese Research Catches methods both produced 
s i m i l a r  p red ic t ions  f o r  t o t a l  Br i s to l  Bay sockeye salmon r e t u r n s ,  although 
they did d i f f e r  i n  ocean age propor t ions .  The Standard ADF&G p red ic t ion  
f o r  2-ocean r e tu rns  (10.5 mil l  ion ,  49% of  t o t a l  run)  was much l e s s  than 
the  Japanese Research Catches p red ic t ion  (17.2 mi 11 ion ,  75% of t h e  t o t a l  
run). I f  t h e r e  i s  a g r e a t e r  r e t u r n  of  2-ocean sockeye salmon t o  Br i s to l  
Bay i n  1986 than was predic ted  by t h e  Standard ADF&G method, t o t a l  r e t u r n s  
t o  Kvichak system may approach 6.0 m i l l i o n ,  a s  was ind ica t ed  by t h e  smolt- 
t o -adu l t  component of t h e  Standard ADF&G method. 

Henry J .  Yuen 
and 

Stephen M .  Fried 
Research B io log i s t s  
Anchorage 



FORECAST AREA: Bristol  Bay, Togiak D i s t r i c t  

SPEC1 ES: Chinook Salmon 

PRELIMINARY FORECAST OF 1986 R E T U R N :  

Point 

Return Estimate: 39,000 

Escapement Goal : 15,000 

Projected Harvest: 24,000 

Range 

10,000 - 71,000 

FORECAST METHODS 

The 1986 Togiak D i s t r i c t  chinook salmon forecas t  was based upon the re la-  
t ionship between re turns  of s i b l i ng  age c lasses  ( i  . e . ,  age c lasses  pro- 
duced from the same spawning escapement). Standard 1 i near regression 
techniques were used t o  estimate re turns  and 80% confidence in te rva l s  
(ranges) f o r  each major age c lass .  These r e su l t s  were summed t o  provide 
the t o t a l  re turn  est imate.  

DISCUSSION O F  THE 1986 FORECAST 

The 1986 chinook salmon forecasted re turn  t o  the  Togiak D i s t r i c t  of 39,000 
i s  27% l e s s  than average re turns  f o r  recent years (1976-1984). A t  t h i s  
magnitude commercial harvests a r e  only expected t o  reach the 24,000 level 
which i s  down from the average 31,000 f i s h  caught per year s ince  1976. 

Age 5, (38%) a r e  expected t o  dominate the Togiak D i s t r i c t  re turn  while the 
6 ,  age c lass  i s  expected t o  contr ibute  31%. The remainder of the return 
wil l  be comprised primarily of 4, (21%) and 7, (10%) f i s h .  

R .  Eric Minard 
Research Biologist  
Dillingham 



FORECAST AREA: Bri st01 Bay, Nushagak D i s t r i c t  

SPECIES: Chinook Salmon 

PRELIMINARY FORECAST OF 1986 R E T U R N :  

Point 

Return Estimate: 1 83,000 

Escapement Goal : 75,000 

Projected Harvest: 108,000 

Range 

77,000 t o  297,000 

FORECAST METHODS 

The 1986 Nushagak D i s t r i c t  chinook salmon fo recas t  was based upon the 
re1 at ionship between returns of s i  bl ing age c lasses  ( i  . e . ,  age c lasses  
produced from the  same spawning escapement). Standard l i nea r  regression 
techniques were used t o  est imate re turns  and 80% confidence in te rva l s  
(ranges) f o r  each major age c lass .  These r e su l t s  were summed t o  provide 
the to ta l  return est imate.  

DISCUSSION OF T H E  1986 FORECAST 

The 1986 forecasted chinook salmon re turn  t o  the Nushagak D i s t r i c t  of 
183,000 i s  6% greater  than the long term (19 year)  average b u t  i s  23% 
1 ess  than recent year (1 976-84) average re turns .  Commercial harvests  
a r e  expected t o  approach the 108,000 mark which i s  s l i g h t l y  l e s s  than 
the recent year (1976-1984) average harvests of 119,500. Age 6, and 5, 
f i s h  a r e  expected t o  dominate the 1986 re turn ,  contributing 40% and 38%, 
respectively.  The reaminder wil l  be comprised of age 4, (17%) and 7, 
(4%) f i s h .  

After record re turns  observed in the  ea r ly  1980's i t  appears the  Nushagak 
chinook stocks have returned to  a level t h a t  i s  s t i l l  r e l a t i ve ly  strong 
in comparison t o  the long term h i s to r ica l  averages. 

R .  Eric Minard 
Research Biologist  
Dillingham 
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further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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